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(54) SUBSTRATE FOR ELECTRO-OPTIC DEVICE AS WELL AS ELECTRO- OPTIC DEVICE AND 
ELECTRONIC EQUIPMENT HAVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for an electro-optic device 
which hardly gives rise to the generation of light leakage current as a result of 
insufficient light shielding performance as well as an electro-optic device and 
electronic equipment having the same. 

SOLUTION: At least one substrate of a pair of the substrates 10 and 20 of the 
substrate for the electro-optic device formed by grasping an electro-optic 
material 50 between a pair of the substrates 1 0 and 20 consists of a light 
transparent insulating substrate. This insulating substrate is formed by 
disposing semiconductor layers 1a consisting of single crystalline silicon 
thereon and disposing light shielding films 111 having metallic layers M1 
consisting of a simple metal substance or metal compound of a high melting 
point and barrier layer B1 consisting of the simple metal substance or metal 
compound of the high melting point of an inorganic acid system laminated on at 
least one surface of the metallic layers M1 in the positions facing the 
semiconductor layer 1a. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate for electro-optic devices which constitutes the electro-optic device which 
comes to **** an opto electronics material between the substrates of the pair which counters mutually. 
Among the substrates of said pair one substrate It consists of an insulating substrate of light 
transmission nature. On said insulating substrate In the location which the semi-conductor layer which 
consists of single crystal silicon is prepared, and counters said semi-conductor layer The substrate for 
electro-optic devices characterized by preparing the light-shielding film which has the barrier layer 
which consists of the high-melting metal simple substance or the metallic compounds of an anoxia 
system by which the laminating was carried but in one [ at least ] field of the metal layer which consists 
of a high-melting metal simple substance or metallic compounds, and said metal layer. 
[Claim 2] Said barrier layer is a substrate for electro-optic devices according to claim 1 characterized 
by consisting of one sort in a nitride, a silicon compound, a tungsten compound, a tungsten, and silicon. 
[Claim 3] The substrate for electro-optic devices according to claim 2 with which the nitride of said 
barrier layer is characterized by being SiN, TiN, WN, MoN, or CrN. 

[Claim 4] The substrate for electro-optic devices according to claim 2 with which the silicon compound 
of said barrier layer is characterized by being TiSi, WSi, MoSi, CoSi, or CrSi. * 
[Claim 5] The substrate for electro-optic devices according to claim 2 with which the tungsten 
compound of said barrier layer is characterized by being TiW or MoW. 

[Claim 6] The substrate for electro-optic devices according to claim 1 with which the metal simple 
substance of said metal layer is characterized by being Ti, W, Mo, Co, or Cr. 
[Claim 7] The substrate for electro-optic devices according to claim 1 with which the metallic 
compounds of said metal layer are characterized by being TiN, TiW, or MoW. 

[Claim 8] It is the substrate for electro-optic devices according to claim 1 to 7 which said metal layer is 
equipped with the metal layer of protection-fronrHight nature, and the metal layer of light absorption 
nature, and is characterized by preparing the metal layer of said light absorption nature in said semi- 
conductor layer side of the metal layer of said protection-from-light nature. 
[Claim 9] Said metal layer is a substrate for electro-optic devices according to claim 1 to 8 
characterized by carrying out the laminating of the metal layer of light absorption nature to both sides of 
the metal layer of protection-from-light nature, and being constituted. 

[Claim 10] Said metal layer is a substrate for electro-optic devices according to claim 8 characterized 
by having the metal layer of light reflex nature. 

[Claim 1 1] The metal layer of said light absorption nature is a substrate for electro-optic devices 
according to claim 8 or 9 characterized by being a nitriding compound. 

[Claim 1 2] The substrate for electro-optic devices according to claim 1 to 1 1 characterized by carrying 
out the laminating of said barrier layer to both sides of said metal layer. 

[Claim 13] The substrate for electro-optic devices according to claim 1 to 12 characterized by 
surrounding said metal layer in said barrier layer. 

[Claim 14] Said light-shielding film is a substrate for electro-optic devices according to claim 1 to 13 
characterized by being arranged between said insulating substrates and said semi-conductor layers, and 
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said barrier layer of said light-shielding film facing said semi-conductor layer side of said metal layer. 
[Claim 15] Said light-shielding film is claim 1 characterized by being arranged on said semi-conductor 
layer by the side of said opto electronics material thru/or a substrate for electro-optic devices 
according to claim 14. 

[Claim 16] It is the substrate for electro-optic devices which constitutes the electro-optic device which 
comes to **** an opto electronics material between the substrates of the pair which counters mutually. 
Among the substrates of said pair one substrate It consists of an insulating substrate of light 
transmission nature. On said insulating substrate In the location which the semi-conductor layer which 
consists of single crystal silicon is prepared, and counters said semi-conductor layer The substrate for 
electro-optic devices characterized by having the light-shielding film which has the metal layer which 
consists of a high-melting metal simple substance or metallic compounds, and the protective layer which 
consists of a high-melting metal simple substance or metallic compounds, and a laminating is carried out 
to one [ at least ] field of said metal layer, and protects oxidation of said metal layer. 
[Claim 17] Said light-shielding film is claim 1 characterized by forming outside the field which is arranged 
between said insulating substrates and said semi-conductor layers, and has the light valve function of 
an electro-optic device at least thru/or a substrate for electro-optic devices according to claim 16. 
[Claim 18] Said light-shielding film is claim 1 characterized by being arranged between said insulating 
substrates and said semi-conductor layers, and forming along with the periphery of said insulating 
substrate at least thru/or a substrate for electro-optic devices according to claim 1 7. 
[Claim 19] The electro-optic device characterized by having claim 1 thru/or a substrate for electro- 
optic devices according to claim 18. 

[Claim 20] Electronic equipment characterized by having an electro-optic device according to claim 19. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic equipment at the electro-optic device list 
which was equipped with the light-shielding film which has the protection-from-light engine performance 
which was excellent in the electro-optic device list equipped with the substrate for electro-optic 
devices, and this especially about electronic equipment, used for the projection mold liquid crystal 
display etc., and was equipped with the suitable substrate for electro-optic devices and this suitable. 
[0002] 

[Description of the Prior Art] Drawing 1 4 is the sectional view having shown an example of liquid crystal 
equipment. Liquid crystal was enclosed between two substrates with transparent glass substrate, quartz 
substrate, etc., and this liquid crystal equipment is equipped with the thin film transistor (it is written as 
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TFT Thin Film Transistor and the following) array substrate 10 which forms one substrate, and the 
opposite substrate 20 which forms to this the substrate of another side by which opposite arrangement 
was carried out. 

[0003] Data-line 6a by which two or more formation is carried out and TFT30 for pixel switching for 
controlling pixel electrode 9a and the pixel electrode 9a concerned supplies a picture signal to the shape 
of a matrix is electrically connected to the TFT array substrate 10 through the contact hole 5 at the 1d 
of the source fields concerned of TFT30. Moreover, scanning-line 3a is electrically connected to the 
gate of TFT30, and it is constituted so that sequential impression of the scan signal may be carried out 
in pulse at scanning-line 3a. It connects with drain field 1e of TFT30 for pixel switching electrically 
through the contact hole 8, and pixel electrode 9a writes in the picture signal supplied from data-line 6a 
to predetermined timing. 

[0004] Although fixed period maintenance is carried out between the counterelectrodes 21 formed in the 
opposite substrate 20, the picture signal written in liquid crystal through pixel electrode 9a has added 
storage capacitance to the liquid crystal capacity and juxtaposition which are formed between pixel 
electrode 9a and a counterelectrode 21, in order to prevent the held picture signal usually leaking. Here, 
capacity line 3b which is wiring for capacity formation is prepared as an approach of forming storage 
capacitance. Moreover, on pixel electrode 9a, the orientation film 16 with which predetermined 
orientation processing of rubbing processing etc. was performed is formed. 

[0005] As shown in drawing 14 , 1st light-shielding film 11a which consists of WSi (tungsten silicide) is 
prepared in the location corresponding to each TFT30 for pixel switching of TFT array substrate 10 
front face. 

[0006] This 1st light-shielding film 11a prevents the situation in which the return light from the TFT 
array substrate 10 side etc. carries out incidence to channel field 1a' of TFT30 for pixel switching, or the 
LDD fields 1b and 1c. 

[0007] Moreover, between 1st light-shielding film 11a and TFT30 for pixel switching, the 1st interlayer 
insulation film (insulator layer) 12 which carries out the electric insulation of the semi-conductor layer 
1a from 1st light-shielding film 1 1a is formed. Moreover, on the TFT array substrate 10 including the 
scanning-line 3a and insulating thin film 2 top, the 2nd interlayer insulation film 4 with which the contact 
hole 8 which leads to the contact hole 5 and high concentration drain field 1e which lead to 1d of high 
concentration source fields was formed respectively is formed. Furthermore, on data-line 6a and the 
2nd interlayer insulation film 4, the 3rd interlayer insulation film 7 with which the contact hole 8 which 
leads to high concentration drain field 1e was formed is formed. 

[0008] Moreover, storage capacitance 70 consists of this liquid crystal equipment by installing the 
insulating thin film 2 from the location which counters scanning-line 3a, using as a dielectric film, 
installing semi-conductor film 1a, considering as the 1f of the 1st storage capacitance electrodes, and 
using as the 2nd storage capacitance electrode a part of capacity line 3b which counters these. 
[0009] On the other hand, the counterelectrode (common electrode) 21 is formed in the opposite 
substrate 20 over the whole surface, and the orientation film 22 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. Furthermore, the 2nd 
light-shielding film 23 is formed in fields other than the viewing area of each pixel at the opposite 
substrate 20. This 2nd light-shielding film 23 is for the incident light from the opposite substrate 20 side 
to prevent channel field 1a' of semi-conductor layer 1a of TFT30 for pixel switching, and trespassing 
upon the source fields 1b and 1d, the drain fields 1c and 1e, etc., and is also called the black matrix. 
[0010] Each substrate is such a configuration, liquid crystal is enclosed between the TFT array 
substrates 10 and the opposite substrates 20 which have been arranged so that pixel electrode 9a and a 
counterelectrode 21 may counter, and the liquid crystal layer 50 is formed in it. 

[001 1] The SOI technique which forms a single-crystal-silicon thin film on an insulating base, and forms 
a semiconductor device in the single-crystal-silicon thin film on the other hand is used suitable for 
electro-optic devices, such as liquid crystal equipment, for example from having advantages, such as 
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improvement in the speed of a component, and low-power-izing, high integration. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the liquid crystal equipment using 1st light- 
shielding film 11a which consists of WSi which was mentioned above of the protection-from-light engine 
performance of 1st light-shielding film 1 1a is inadequate, and improvement in the protection-from-light 
engine performance is desired with it. 

[0013] With the liquid crystal equipment which has a switching element, the optical leakage current of 
the switching element resulting from surroundings ****** (stray light) or return light generating TFT 
substrate ****, having a bad influence on the switching characteristic of a component, and degrading 
the property of a device by diffraction, reflection, etc., poses a problem. Since it is easy to generate the 
optical leakage current resulting from the stray light or return light when this liquid crystal equipment is 
especially used for the equipment which uses the powerful light sources, such as a projector, it has been 
a problem. Furthermore, when the SOI technique was being used, un-arranging [ that the advantage of 
SOI techniques, such as improvement in the speed of a component and low-power-izing, could not fully 
be employed efficiently ] had arisen. 

[0014] In order to solve this problem, forming 1st light-shielding film 11a using Ti (titanium) which is the 
ingredient which has the outstanding protection-from-light nature is proposed. However, after 1st light- 
shielding film 11a formation, if an insulator layer is formed or the high-temperature-processing process 
exceeding 500 degrees C of the annealing treatment at the time of forming a switching element etc. is 
performed, it will react chemically with the insulator layer of the Si02 grade in which Ti which is 1st 
light-shielding film 11a contains the oxygen element facing Ti, and an oxide film will be formed. The fault 
that the protection-from-light engine performance of Ti falls by generation of this oxide film will arise. 
For this reason, there was a case where sufficient protection-from-light engine performance was not 
obtained even if it uses Ti. 

[0015] This invention is made in order to solve the above-mentioned technical problem, and it aims at 
offering the substrate for electro-optic devices equipped with the light-shielding film which has the 
outstanding protection-from-light engine performance. 

[0016] Moreover, it aims at providing the electro-optic device list equipped with the above-mentioned 

substrate for electro-optic devices with electronic equipment. 

[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the substrate for 
electro-optic devices of this invention It is the substrate for electro-optic devices which constitutes 
the electro-optic device which comes to **** an opto electronics material between the substrates of 
the pair which counters mutually. Among the substrates of said pair one substrate It consists of an 
insulating substrate of light transmission nature. On said insulating substrate In the location which the 
semi-conductor layer which consists of single crystal silicon is prepared, and counters said semi- 
conductor layer It is characterized by preparing the light-shielding film which has the barrier layer which 
consists of the high-melting metal simple substance or the metallic compounds of an anoxia system by 
which the laminating was carried out in one [ at least ] field of the metal layer which consists of a high- 
melting metal simple substance or metallic compounds, and said metal layer. 

[0018] Since according to such a substrate for electro-optic devices the barrier layer which consists of 
the high-melting metal simple substance or the metallic compounds of an anoxia system controls 
generating of the oxidation phenomenon of a metal layer even if high temperature processing is 
performed after forming a light-shielding film, the protection-from-light engine performance of a light- 
shielding film is securable. Therefore, since generating of the optical leakage current of the component 
which has the semi-conductor layer which consists of single crystal silicon is suppressed, advantages 
which a SOI technique has, such as improvement in the speed of a component and low-power-izing, can 
fully be employed efficiently. 

[0019] Moreover, since according to the substrate for electro-optic devices of this invention it is hard 
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to produce the protection-from-light performance degradation by high temperature processing as 
mentioned above, it becomes possible to make thickness thin as compared with the light-shielding film 
[ thickness / of a light-shielding film ] using the conventional WSi. By this, while being able to shorten 
the etching time in the membrane formation process of a light-shielding film as compared with the 
conventional substrate for electro-optic devices, the prolongation of life of the membrane formation 
target used in case a light-shielding film is formed, and reduction of capacity can be aimed at. Moreover, 
since the level difference by the light-shielding film can be lessened, it can consider as the substrate for 
electro-optic devices which can offer the high electro-optic device of display quality. 
[0020] Moreover, in the substrate for electro-optic devices of this invention, it is desirable to become 
with a nitride, a silicon compound, a tungsten compound, a tungsten, or silicon about said barrier layer. 
[0021] As for the nitride of said barrier layer, it is desirable that they are SiN (silicon nitride), TiN 
(titanium nitride), WN (nitriding tungsten), MoN (nitriding molybdenum), or CrN (nitriding chromium). 
[0022] Moreover, as for the silicon compound of said barrier layer, it is desirable that they are TiSi 
(titanium silicide), WSi (tungsten silicide), MoSi (molybdenum silicide), CoSi (cobalt silicide), or CrSi 
(chromium silicide). 

[0023] Moreover, as for the tungsten compound of said barrier layer, it is desirable that they are TiW 
(titanium tungsten) or MoW (molybdenum tungsten). 

[0024] In the substrate for electro-optic devices of this invention, generating of the oxidation 
phenomenon of the ingredient which forms the metal layer can be controlled much more effectively by 
using as the above-mentioned ingredient the nitride of said refractory metal which forms said barrier 
layer of a light-shielding film, said silicon compound, and said tungsten compound, respectively. The 
substrate for electro-optic devices which protection-from-light performance degradation of a light- 
shielding film cannot produce easily to thereby more high high temperature processing can be offered. 
[0025] Moreover, as for the metal simple substance of said metal layer, it is desirable that they are Ti 
(titanium), W (tungsten), Mo (molybdenum), Co (cobalt), or Cr (chromium). 

[0026] Moreover, as for the metallic compounds of said metal layer, it is desirable that they are TiN 
(titanium nitride), TiW (titanium tungsten), or MoW (molybdenum tungsten). 

[0027] In the substrate for electro-optic devices of this invention, it becomes the substrate for electro- 
optic devices which has the light-shielding film which was further excellent in the protection-from-light 
engine performance by using said metal simple substance and said metallic compounds of a light- 
shielding film as the above-mentioned ingredient, respectively. 

[0028] Moreover, the metal layer of said light-shielding film is equipped with the metal layer of 
protection-from-light nature, and the metal layer of light absorption nature, and, as for the metal layer 
of said light absorption nature, it is desirable to be prepared in said semi-conductor layer side of the 
metal layer of said protection-from-light nature. 

[0029] According to such a substrate for electro-optic devices, the internal reflection of the light- 
shielding film to a semi-conductor layer can be prevented, and the dependability of actuation of a semi- 
conductor layer can be improved more. 

[0030] Moreover, in the substrate for electro-optic devices of this invention, it is good also as what is 
constituted by both sides of the metal layer of said protection-from-light nature by carrying out the 
laminating of the metal layer of said light absorption nature. 

[0031] According to such a substrate for electro-optic devices, the internal reflection of a light- 
shielding film shall be prevented much more effectively, and it shall have the more excellent protection- 
from-light engine performance. 

[0032] Moreover, in the substrate for electro-optic devices of this invention, said metal layer is good 
also as a thing equipped with the metal layer of light reflex nature, and the metal layer of light absorption 
nature. 

[0033] By considering as such a substrate for electro-optic devices, the substrate for electro-optic 
devices which has a light-shielding film with the function of light reflex nature and light absorption 
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nature can be offered. 

[0034] As for the metal layer of said light absorption nature, it is desirable that it is a nitriding compound. 
[0035] According to such a substrate for electro-optic devices, it becomes the light-shielding film which 
has the function of the outstanding light absorption nature, and the internal reflection of a light-shielding 
film can be prevented much more effectively. 

[0036] In the substrate for electro-optic devices of this invention, it is desirable to carry out the 
laminating of said barrier layer to both sides of said metal layer. 

[0037] It can control much more effectively that the ingredient which can protect both-sides side of a 
metal layer by the barrier layer, and forms the metal layer by considering as such a substrate for 
electro-optic devices becomes an oxygen compound. Therefore, it can consider as the substrate for 
electro-optic devices which protection-from-light performance degradation by high temperature 
processing cannot produce more easily. 

[0038] Moreover, it is more desirable to surround said metal layer in said barrier layer. 
[0039] Thereby, oxidation of a metal layer can be prevented completely and it can consider as the 
substrate for electro-optic devices which protection-from-light performance degradation by high 
temperature processing cannot produce much more easily. 

[0040] Moreover, in the substrate for electro-optic devices of this invention, said light-shielding film is 
good also as that by which it is arranged between said insulating substrates and said semi-conductor 
layers, and said barrier layer of said light-shielding film faces said semi-conductor layer side of said 
metal layer. 

[0041] Since the field of the side which is easy to be influenced by considering as such a substrate for 
electro-optic devices of high temperature processing in the production process of a light-shielding film 
is protected in a barrier layer, it can control much more effectively that the ingredient which forms the 
metal layer becomes an oxygen compound. 

[0042] Moreover, in the substrate for electro-optic devices of this invention, said light-shielding film is 
good also as what is arranged on said semi-conductor layer by the side of said opto electronics material. 
[0043] By considering as such a substrate for electro-optic devices, the electro-optic device excellent 
in the protection-from-light engine performance to a semi-conductor layer can be offered. 
[0044] Furthermore, by the thing of a semi-conductor layer for which a light-shielding film is arranged 
up and down, invasion of the light to a semi-conductor layer can be prevented further, and optical 
leakage current can be controlled more effectively. 

[0045] Furthermore, the substrate for electro-optic devices of this invention is a substrate for electro- 
optic devices which constitutes the electro-optic device which comes to **** an opto electronics 
material between the substrates of the pair which counters mutually. One substrate consists of an 
insulating substrate of light transmission nature among the substrates of said pair. On said insulating 
substrate In the location which the semi-conductor layer which consists of single crystal silicon is 
prepared, and counters said semi-conductor layer It is good also as what is characterized by having the 
light-shielding film which has the metal layer which consists of a high-melting metal simple substance or 
metallic compounds, and the protective layer which consists of a high-melting metal simple substance or 
metallic compounds, and a laminating is carried out to one [ at least ] field of said metal layer, and 
protects oxidation of said metal layer. 

[0046] According to such a substrate for electro-optic devices, even if high temperature processing is 
performed after forming a light-shielding film, since the protective layer which protects oxidation of a 
metal layer controls generating of the oxidation phenomenon of a metal layer, it can secure the 
protection-from-light engine performance of a light-shielding film. Therefore, advantages, such as 
improvement in the speed of the component which a SOI technique has, and low-power-izing, high 
integration, can fully be employed efficiently. 

[0047] It is characterized by said light-shielding film forming the substrate for electro-optic devices of 
this invention outside the field which is arranged between said insulating substrates and said semi- 
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conductor layers, and has the light valve function of an electro-optic device at least. 
[0048] By considering as such a substrate for electro-optic devices, the optical leakage from the 
outside of the field (pixel section) which has a light valve function can be controlled, and the electro- 
optic device which was excellent in the display property can be offered. 

[0049] Said light-shielding film is arranged between said insulating substrates and said semi-conductor 
layers, and the substrate for electro-optic devices of this invention is characterized by forming along 
with the periphery of said insulating substrate at least. 

[0050] By considering as such a substrate for electro-optic devices, annealing treatment after sticking a 
single crystal half conductor layer is performed effectively, and the outstanding substrate for electro- 
optic devices with high lamination reinforcement can be offered. 

[0051] The electro-optic device of this invention is characterized by having the above-mentioned 
substrate for electro-optic devices. 

[0052] The electro-optic device which the optical leakage current by considering as such an electro- 
optic device being inadequate as for the protection-from-light engine performance cannot generate 
easily can be offered. 

[0053] The electronic equipment of this invention is characterized by having the above-mentioned 
electro-optic device. 

[0054] By considering as such electronic equipment, also when using the powerful light source, it can 

consider as the electronic equipment which optical leakage current cannot generate easily. 

[0055] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained with 
reference to drawing 1 thru/or drawing 3 below [the gestalt of the 1 st operation]. 

[0056] The gestalt of operation of the 1st of this invention is the example which applied this invention to 
liquid crystal equipment as an example of the substrate for electro-optic devices of this invention, and 
an electro-optic device. 

[0057] Drawing 1 is equal circuits, such as various components in two or more pixels formed in the 
shape of [ which constitutes the image formation field (pixel section) of liquid crystal equipment ] a 
matrix, and wiring. Moreover, drawing 2 is the top view expanding and showing two or more pixel groups 
which the TFT array substrate with which the data line, the scanning line, the pixel electrode, the light- 
shielding film, etc. were formed adjoins. Moreover, drawing 3 is the A-A f sectional view of drawing 2 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 . 

[0058] In drawing 1 , two or more pixels formed in the shape of [ which constitutes the image display 
field (pixel section) of the liquid crystal equipment by this operation gestalt ] a matrix consist matrix-like 
of TFT(transistor component) 30 for controlling pixel electrode 9a and pixel electrode 9a by which two 
or more formation was carried out, and data-line 6a to which a picture signal is supplied is electrically 

connected to the source concerned of TFT30. The picture signals S1, S2 Sn written in data-line 6a 

may be supplied to line sequential, and you may make it supply them to this order for every group to two 
or more data-line 6a which adjoin each other. Moreover, scanning-line 3a is electrically connected to 
the gate of TFT30, and it consists of predetermined timing so that the scan signals G1, G2 f Gm may 
be impressed to scanning-line 3a in pulse line sequential at this order. It connects with the drain of 
TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, S2 Sn supplied from data- 
line 6a in TFT30 which is a switching element when only a fixed period closes the switch to 
predetermined timing. 

[0059] Fixed period maintenance of the picture signals S1, S2 Sn of the predetermined level written 

in liquid crystal through pixel electrode 9a is carried out between the counterelectrodes (it mentions 
later) formed in the opposite substrate (it mentions later). When the orientation and order of molecular 
association change with the voltage levels impressed, liquid crystal modulates light and enables a 
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gradation display. According to the electrical potential difference impressed when it was in no MARI 
White mode, the amount of transmitted lights of the incident light to a liquid crystal part decreases, if it 
is in NOMA reeve rack mode, according to the impressed electrical potential difference, the amount of 
transmitted lights of the incident light to a liquid crystal part will increase, and light with the contrast 
according to a picture signal will carry out outgoing radiation from liquid crystal equipment as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a cbunterelectrode. 
For example, as for the electrical potential difference of pixel electrode 9a, only time amount also with 
triple figures longer than the time amount to which the electrical potential difference was impressed is 
held with storage capacitance 70 at the data line. Thereby, it is improved further and a maintenance 
property can realize the high liquid crystal equipment of a contrast ratio. With this operation gestalt, in 
order to form such storage capacitance 70 especially, capacity line 3b formed into low resistance using 
the scanning line, this layer, or the conductive light-shielding film is prepared like the after-mentioned. 
[0060] Next, based on drawing 2 , the planar structure in the pixel section (image display field) of a TFT 
array substrate is explained to a detail. The SOI technique which forms a single-crystal-silicon thin film 
on an insulating base, and forms a semiconductor device in the single-crystal-silicon thin film is used for 
the TFT array substrate of the liquid crystal equipment of the gestalt of this operation. 
[0061] As shown in drawing 2 , two or more transparent pixel electrode 9a (the profile is shown by 
dotted-line section 9a') is prepared in the pixel circles on the TFT array substrate of liquid crystal 
equipment in the shape of a matrix, and data-line 6a, scanning-line 3a, and capacity line 3b are prepared 
in them respectively along the boundary of pixel electrode 9a in every direction. Data-line 6a is 
electrically connected to the source field among semi-conductor layer 1a of a single-crystal-silicon 
layer through the contact hole 5, and pixel electrode 9a is electrically connected to the drain field 
among semi-conductor layer 1a through the contact hole 8. Moreover, scanning-line 3a is arranged so 
that a channel field (field of the slash of drawing Nakamigi going up) may be countered among semi- 
conductor layer 1a, and scanning-line 3a functions as a gate electrode. 

[0062] The main track section in which capacity line 3b is mostly extended in the shape of a straight 
line along with scanning-line 3a (namely, the 1st field which saw superficially and was formed along with 
scanning-line 3a), It has the lobe (namely, the 2nd field which saw superficially and was installed along 
with data-line 6a) projected to the preceding paragraph side (inside of drawing, facing up) along with 
data-line 6a from the part which intersects data-line 6a. 

[0063] And two or more 1st light-shielding films 1 1 1 are formed in the field shown with the slash of a 
drawing Nakamigi riser. The 1st light-shielding film 1 1 1 looks at TFT which includes the channel field of 
semi-conductor layer 1a in the pixel section from a TFT array substrate side, respectively, and is more 
specifically prepared in the wrap location. Furthermore, it has the lobe projected to the latter-part side 
(namely, drawing Nakashita sense) which adjoins the main track section which counters the main track 
section of capacity line 3b, and is extended in the shape of a straight line along with scanning-line 3a 
along with data-line 6a from the part which intersects data-line 6a. The tip of the downward lobe in 
each stage (pixel line) of the 1st light-shielding film 1 1 1 is piled up in the bottom of data-line 6a with the 
tip of the upward lobe of capacity line 3b in the next step. The contact hole 13 which carries out 
electrical installation of the 1st light-shielding film 111 and the capacity line 3b mutually is established in 
this overlapping part. That is, with this operation gestalt, the 1st light-shielding film 1 11 is electrically 
connected to capacity line 3b of the preceding paragraph or the latter part by the contact hole 13. 
[0064] As shown in drawing 1 1 and drawing 12 , in this operation gestalt the 1st light-shielding film 1 1 1 
Field 111b of the outside of the pixel section which does not need not only pixel circles 111a but 
protection from light (boundary region of the pixel section), That is, it is formed in the seal field which 
applies the sealant for sticking a counterelectrode substrate, the terminal pad field in which the 
mounting terminal for connecting an I/O signal line was formed in the form which develops the same 
pattern two-dimensional. Since the concave convex voice of the boundary region of pixel circles and the 
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pixel section becomes almost the same in case flattening of the insulator layer formed on the 1st light- 
shielding film 1 1 1 is ground and carried out by this, flattening can be carried out to homogeneity and a 
single-crystal-silicon layer can be stuck in the good condition. Moreover, the optical leakage from a pixel 
section boundary region can be controlled by forming in the boundary region of the pixel section. 
[0065] In addition, in drawing 1 1 and drawing 12 , the field which the 1st light-shielding film 111 of a pixel 
periphery forms is shown typically, and it does not limit to forming all over a pixel boundary region. That 
is, you may form only near the pixel boundary region, it may form in the field of the arbitration of a 
circumference drive circuit, and you may use it as a backgate electrode of TFT. 

[0066] Next, based on drawing 3 , the cross-section structure of pixel circles of liquid crystal equipment 
is explained. As shown in drawing 3 , this liquid crystal equipment is equipped with the TFT array 
substrate 10 which constitutes an example of the insulating substrate of light transmission nature, and 
the transparent opposite substrate 20 by which opposite arrangement is carried out at this. The TFT 
array substrate 10 consists of for example, a quartz substrate or hard glass, and the opposite substrate 
20 consists of a glass substrate or a quartz substrate. Pixel electrode 9a is prepared in the TFT array 
substrate 10, and the orientation film 16 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. Pixel electrode 9a consists of transparent 
conductive film, such as for example, ITO film (indium Tin oxide film). Moreover, the orientation film 16 
consists of organic thin films, such as for example, a polyimide thin film. 

[0067] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. A counterelectrode 21 
consists of transparent conductive thin films, such as for example, ITO film. Moreover, the orientation 
film 22 consists of organic thin films, such as a polyimide thin film. 

[0068] As shown in the TFT array substrate 10 at drawing 3 , TFT30 for pixel switching which carries 
out switching control of each pixel electrode 9a is formed in the location which adjoins each pixel 
electrode 9a. 

[0069] Moreover, as shown in the opposite substrate 20 at drawing 3 , the 2nd light-shielding film 23 is 
formed in fields other than the opening field of each pixel section. The 2nd light-shielding film 23 is for 
preventing the incident light from the opposite substrate 20 side trespassing upon channel field 1a' of 
semi-conductor layer 1a of TFT30 for pixel switching, or the LDD (Lightly Doped Drain) fields 1b and 1c. 
Furthermore, the 2nd light-shielding film 23 has functions, such as improvement in contrast, and color 
mixture prevention of color material. 

[0070] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, liquid crystal 
is enclosed with the space surrounded by the sealant 52, and the liquid crystal layer 50 is formed. The 
liquid crystal layer 50 is in the condition that the electric field from pixel electrode 9a are not impressed, 
and takes a predetermined orientation condition with the orientation film 16 and 22. The liquid crystal 
layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or some kinds. It is 
the adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant 52 
may stick two substrates 10 and 20 around those, and spacers, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, are mixed. 

[0071] As shown in drawing 3 , the 1st light-shielding film 111 is formed in the location corresponding to 
each TFT30 for pixel switching of TFT array substrate 10 front face. The 1st light-shielding film 1 1 1 
consists of a metal layer M1 prepared on the TFT array substrate 10, and a barrier layer B1 prepared on 
the metal layer M1. 

[0072] The barrier layer B1 shall consist of the high-melting metal simple substance or the metallic 
compounds of an anoxia system without an oxygen element, and, specifically, shall consist of one sort in 
a nitride, a silicon compound, a tungsten compound, a tungsten, and silicon. 

[0073] As a nitride, SiN (silicon nitride), TiN (titanium nitride), WN (nitriding tungsten), MoN (nitriding 
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molybdenum), ON (nitriding chromium), etc. are used preferably. Moreover, as said silicon compound, 
TiSi i (titanium silicide), WSi (tungsten silicide), MoSi (molybdenum silicide), CoSi (cobalt silicide), CrSi 
(chromium silicide), etc. are used preferably. Moreover, as a tungsten compound, TiW (titanium tungsten), 
MoW (molybdenum tungsten), etc. are used preferably. Moreover, as said silicon, the silicon of a non 
dope is used preferably. As an ingredient which forms the barrier layer B1, also in the above, it is 
especially chemically stable, and specific resistance is small and it is desirable to use WSi (tungsten 
silicide) with easy membrane formation. 

[0074] As for the thickness of the barrier layer B1, it is desirable that it is 3-150nm, and it is more 
desirable that it is 20~30nm. When thickness of the barrier layer B1 is set to less than 3nm, since there 
is a possibility that protection-from-light performance degradation by oxidation of the metal layer by 
high temperature processing cannot fully be prevented, it is not desirable. On the other hand, when the 
barrier layer B1 is made into the thickness exceeding 150nm, since a possibility of the amount of 
curvatures of the TFT array substrate 10 becoming large, and reducing the quality of liquid crystal 
equipment arises, it is not desirable. This barrier layer B1 is also a protective layer which protects 
oxidation of a metal layer. 

[0075] Moreover, the metal layer M1 is a high-melting metal simple substance or metallic compounds 
with protection-from-light nature, and if it becomes an oxygen compound by the chemical reaction with 
the insulating layer which consists of Si02, it will consist of either a metal simple substance with which 
degradation of protection-from-light nature is seen, or metallic compounds. 

[0076] As said metal simple substance, Ti (titanium), W (tungsten), Mo (molybdenum), Co (cobalt), Cr 
(chromium), etc. are used preferably. Moreover, as said metallic compounds, TiN (titanium nitride), TiW 
(titanium tungsten), MoW (molybdenum tungsten), etc. are used preferably. It is desirable to excel in 
protection-frorrHight nature and to use Ti (titanium) with membrane formation for specific resistance to 
be small and easy also in the above, especially as an ingredient which forms the metal layer M1. 
[0077] As for the thickness of the metal layer M1, it is desirable that it is 10-200nm. When thickness of 
the metal layer M1 is set to less than 10nm, since there is a possibility that the protection-frorrHight 
engine performance may become inadequate, it is not desirable. On the other hand, when the metal layer 
M1 is made into the thickness exceeding 200nm, since a possibility of the amount of curvatures of the 
TFT array substrate 10 becoming large, and reducing the quality of liquid crystal equipment arises, it is 
not desirable. 

[0078] Moreover, between the 1st light-shielding film 1 1 1 and two or more TFT30 for pixel switching, the 
1st interlayer insulation film (insulator layer) 12 is formed. The 1st interlayer insulation film 12 is formed 
in order to insulate electrically semi-conductor layer 1a which constitutes TFT30 for pixel switching 
from the 1st light-shielding film 111. Furthermore, the 1st interlayer insulation film 12 is formed all over 
the TFT array substrate 10, in order to cancel the level difference of 1st light-shielding film 1 1 1 pattern, 
it grinds a front face, and it has performed flattening processing. 

[0079] The 1st interlayer insulation film 12 consists of high insulation glass, such as NSG (non doped 
silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus 
silicate glass), or silicon oxide film, a silicon nitride film, etc. The 1st interlayer insulation film 12 can also 
protect the situation where the 1st light-shielding film 1 1 1 pollutes the TFT30 grade for pixel switching. 
[0080] Storage capacitance 70 consists of these operation gestalten by installing gate dielectric film 2 
from the location which counters scanning-line 3a, using as a dielectric film, installing semi-conductor 
film 1a, considering as the 1f of the 1st storage capacitance electrodes, and using as the 2nd storage 
capacitance electrode a part of capacity line 3b which counters these further. 

[0081] More, it is installed in the bottom of data-line 6a and scanning-line 3a, and into the capacity line 
3b part similarly extended along with data-line 6a and scanning-line 3a, opposite arrangement is carried 
out through an insulator layer 2, and let high concentration drain field 1e of semi-conductor layer 1a be 
the 1f (semi-conductor layer) of the 1st storage capacitance electrodes at the detail. Since especially 
the insulator layer 2 as a dielectric of storage capacitance 70 is exactly gate dielectric film 2 of TFT30 
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formed on a single-crystal-silicon layer of high temperature oxidation, it can be made into the thin 
insulator layer of high pressure-proofing, and can constitute storage capacitance 70 from small area as 
mass storage capacitance comparatively. 

[0082] Furthermore, in storage capacitance 70, the 1st light-shielding film 111 is constituted so that 
(storage capacitance 70 reference on the right-hand side of drawing 3 ) and storage capacitance may be 
further given to the 1f of the 1st storage capacitance electrodes in the opposite side of capacity line 3b 
as the 2nd storage capacitance electrode by carrying out opposite arrangement as the 3rd storage 
capacitance electrode through the 1st interlayer insulation film 12, so that drawing 2 and drawing 3 may 
show. That is, with this operation gestalt, the double storage capacitance structure where storage 
capacitance is given to both sides on both sides of the 1f of the 1st storage capacitance electrodes is 
built, and storage capacitance increases more. Therefore, the function with the liquid crystal equipment 
concerned to prevent the flicker and printing in a display image improves. 

[0083] The storage capacitance of pixel electrode 9a can be increased these results, using effectively 
the tooth space which separated from an opening field called the field (namely, field in which capacity 
line 3b was formed) which the disclination of liquid crystal generates along with the field under data-line 
6a, and scanning-line 3a. 

[0084] With this operation gestalt, the 1st light-shielding film 111 (and capacity line 3b electrically 
connected to this) is electrically connected to the constant source of potential, and let the 1st light- 
shielding film 1 1 1 and capacity line 3b be constant potentials. Therefore, potential fluctuation of the 1st 
light-shielding film 1 1 1 does not have a bad influence on the 1st light-shielding film 1 1 1 to TFT30 for 
pixel switching by which opposite arrangement is carried out. Moreover, capacity line 3b may function 
good as the 2nd storage capacitance electrode of storage capacitance 70. In this case, constant 
sources of potential, such as a negative supply supplied to the circumference circuits (for example, a 
scanning-line drive circuit, a data-line drive circuit, etc.) for driving the liquid crystal equipment 
concerned as a constant source of potential and a positive supply, a touch-down power source, the 
constant source of potential supplied to a counterelectrode 21 are mentioned. Thus, if the power source 
of a circumference circuit etc. is used, it is not necessary to prepare potential wiring and the external 
input terminal of dedication, and the 1 st light-shielding film 1 1 1 and capacity line 3b can be made into 
constant potential. 

[0085] Moreover, through the contact hole 13, as shown in drawing 2 and drawing 3 , in addition to 
forming the 1st light-shielding film 1 1 1 in the TFT array substrate 10, the 1st light-shielding film 1 1 1 
consists of these operation gestalten so that it may connect electrically at capacity line 3b of the 
preceding paragraph or the latter part, therefore, every — as compared with the case where the 1st 
light-shielding film 1 1 1 is electrically connected to the capacity line of the next step, along the edge of 
the opening field of the pixel section, there are few level differences to other fields of the field where 
capacity line 3b and the 1st light-shielding film 1 1 1 are formed in data-line 6a in piles, and they end. 
Thus, if there are few level differences along the edge of the opening field of the pixel section, since the 
disclination (poor orientation) of the liquid crystal caused according to the level difference concerned 
can be reduced, it becomes possible to extend the opening field of the pixel section. 
[0086] Moreover, the contact hole 13 is punctured by the lobe which projected the 1st light-shielding 
film 1 1 1 from the main track section extended in the shape of a straight line as mentioned above. Here, 
as a puncturing part of a contact hole 13, it has become clear for the reason of stress being relieved 
from an edge that it is hard to produce a crack, so that it is close to an edge. Therefore, the stress 
which which requires for the 1st light-shielding film 1 1 1 into a manufacture process according to 
whether bring at the tip of a lobe close and a contact hole 1 3 is punctured (responding to whether it 
brings at a tip close just before a margin preferably) is eased, a crack can be prevented more effectively, 
and it becomes possible to raise the yield. 

[0087] Moreover, capacity line 3b and scanning-line 3a consist of the same polish recon film, consist of 
high-temperature-oxidation film with same dielectric film of storage capacitance 70 and gate dielectric 
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film 2 of TFT30, and consist of semi-conductor layer 1a with same 1f of the 1st storage capacitance 
electrodes, channel formation field 1a of TFT30 and 1d of source fields, drain field 1e, etc. For this 
reason, the laminated structure formed on the TFT array substrate 10 can be simplified, further, in the 
manufacture approach of liquid crystal equipment, capacity line 3b and scanning-line 3a can be formed 
in coincidence with the same film formation process, and the dielectric film and gate dielectric film 2 of 
storage capacitance 70 can be formed in coincidence. 

[0088] Furthermore, as shown in drawing 2 , along with scanning-line 3a, the distraction of the 1st light- 
shielding film 1 1 1 is carried out, respectively, and, moreover, it is divided in the shape of [ two or more ] 
stripes to the direction in alignment with data-line 6a. for this reason — for example, as compared with 
the case where the light-shielding film of the shape of a grid formed in the surroundings of the opening 
field of each pixel section in one be arranged, in the laminated structure of the liquid crystal equipment 
concerned which consist of the 1st light-shielding film 111, scanning line 3a and capacity line 3b, data 
line 6a, an interlayer insulation film, etc., the stress generated with heating cooling in the manufacture 
process resulting from the difference in the physical properties of each film be markedly alike, and be 
eased. For this reason, the generating prevention of a crack and the improvement in the yield in 1st 
light-shielding film 1 1 1 grade are achieved. 

[0089] In addition, although the main track part of the shape of a straight line in the 1st light-shielding 
film 1 1 1 is formed in drawing 2 so that it may put on the main track part of the shape of a straight line 
of capacity line 3b mostly If it has piled up in capacity line 3b and which part so that the channel field of 
TFT30 may be established in the 1 st light-shielding film 1 1 1 in the wrap location and it can form a 
contact hole 13, the protection-from-light function to TFT and the low resistance-ized function to a 
capacity line can be demonstrated. Also until may form the 1st light-shielding film 111 concerned in the 
gap field of the shape of straight side which met the scanning line between scanning-line 3a and 
capacity line 3b which followed, for example, adjoined each other, and the location which laps with 
scanning-line 3a a little. 

[0090] Capacity line 3b and the 1st light-shielding film 1 1 1 have positive and high dependability through 
the contact hole 13 punctured by the 1st interlayer insulation film 12, and although electrical installation 
is carried out, such a contact hole 13 may be punctured for every pixel, and may be punctured for every 
pixel group which consists of two or more pixels. 

[0091] When a contact hole 13 is punctured for every pixel, low resistance-ization of capacity line 3b by 
the 1st light-shielding film 111 can be promoted, and the degree of the redundant structure between 
both is raised further, on the other hand, when a contact hole 13 is punctured for every pixel group 
which consists of two or more pixels (every [ for example, ] 2 pixels — every [ or ] 3 pixels) Taking into 
consideration the sheet resistance of capacity line 3b or the 1st light-shielding film 111, drive frequency, 
the specification demanded Since evils, such as complication of the production process by puncturing 
the profits by the reduction in resistance and redundant structure of capacity line 3b by the 1st light- 
shielding film 111 and many contact holes 13 or aggravation of the liquid crystal equipment concerned, 
can be balanced moderately, it is very advantageous on practice. 

[0092] Moreover, the contact hole 13 prepared for such every pixel and every pixel group is seen from 
the opposite substrate 20 side, and is punctured under data-line 6a. For this reason, it has separated 
from the contact hole 13 from the opening field of the pixel section, and it can prevent the aggravation 
of TFT30, other wiring, etc. by formation of a contact hole 13. aiming at a deployment of the pixel 
section, since it is established in the part of the 1st interlayer insulation film 12 with which neither 
TFT30 nor the 1f of the 1st storage capacitance electrodes is moreover formed. 

[0093] Moreover, in drawing 3 , the semi-conductor of TFT30 for switching is formed with single crystal 
silicon with single crystal structure. In order to form the semi-conductor which consists of single crystal 
silicon, after sticking a single crystal silicon substrate and a support substrate, the lamination method 
which thin-film-izes a single crystal silicon substrate side can be used. The structure in which such a 
single-crystal-silicon thin film was formed on the insulating layer is called SOI (Silicon On Insulator). 
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Moreover, such a substrate is called lamination SOI. 

[0094] Moreover, TFT30 for pixel switching has LDD (Lightly Doped Drain) structure. Channel field 1a' of 
semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a and this 
scanning-line 3a t Gate dielectric film 2, data-line 6a which insulate scanning-line 3a and semi-conductor 
layer 1a t 1d list of high concentration source fields of low concentration source field (source side LDD 
field) 1b of semi-conductor layer 1a and low concentration drain field (drain side LDD field) 1c, and 
semi-conductor layer 1a is equipped with high concentration drain field 1e. 
[0095] One to which it corresponds of two or more pixel electrode 9a is connected to high 
concentration drain field 1e. The drain fields 1c and 1e are formed in source field 1b and 1d list to semi- 
conductor layer 1a by doping the dopant the object for n molds of predetermined concentration, or for p 
molds according to whether the channel of n mold or p mold is formed. TFT of an n-type channel has 
the advantage that a working speed is quick, and it is used as TFT30 for pixel switching which is the 
switching element of a pixel in many cases. Data-line 6a consists of thin films of protection-from-light 
nature, such as alloy film, such as metal membrane metallurgy group silicide, such as aluminum. 
Moreover, on scanning-line 3a, gate dielectric film 2, and the 1st interlayer insulation film 12, the 2nd 
interlayer insulation film 4 with which the contact hole 8 which leads to the contact hole 5 and high 
concentration drain field 1e which lead to 1d of high concentration source fields was formed 
respectively is formed. Data-line 6a is electrically connected to 1d of high concentration source fields 
through the contact hole 5 to this source field 1b. Furthermore, on data-line 6a and the 2nd interlayer 
insulation film 4, the 3rd interlayer insulation film 7 with which the contact hole 8 to high concentration 
drain field 1e was formed is formed. Pixel electrode 9a is electrically connected to high concentration 
drain field 1e through the contact hole 8 to this high concentration drain field 1e. The above-mentioned 
pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 constituted in this 
way. In addition, pixel electrode 9a and high concentration drain field 1e relay the same aluminum film as 
data-line 6a, and the same polish recon film as scanning-line 3b, and you may make it connect them 
electrically. 

[0096] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into 
low concentration source field 1b and low concentration drain field 1c, drives in impurity ion by high 
concentration by using gate electrode 3a as a mask, and forms the high concentration source and a 
drain field in self align. 

[0097] Moreover, although considered as the single gate structure which has arranged one gate 
electrode (scanning-line 3a) of TFT30 for pixel switching between source-drain field 1b and 1e, two or 
more gate electrodes may be arranged among these. Under the present circumstances, to each gate 
electrode, the same signal is made to be impressed. Thus, if double-gate **** constitutes TFT above 
the triple gate, it can prevent the leakage current of a channel and a source-drain field joint, and can 
reduce the current at the time of OFF. If at least one of these gate electrodes is made into LDD 
structure or offset structure, the OFF state current can be reduced further and the stable switching 
element can be obtained. 

[0098] Generally here single-crystal-silicon layers, such as channel field 1a' low concentration source 
field 1b of semi-conductor layer 1a, and low concentration drain field 1c Although a photocurrent will 
occur according to the photo-electric-conversion effectiveness which silicon has and the transistor 
characteristics of TFT30 for pixel switching will change if light carries out incidence With this operation 
gestalt, since data-line 6a is formed from the metal thin film of protection-from-light nature, such as 
aluminum, so that scanning-line 3a may be covered from the bottom, the incidence of the incident light 
to channel field 1a' of semi-conductor layer 1a and the LDD fields 1b and 1c can be prevented 
effectively at least. 

[0099] Moreover, as mentioned above, since the 1st light-shielding film 1 1 1 is formed in the TFT30 
bottom for pixel switching, the incidence of the return light to channel field 1a' of semi-conductor layer 
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1a and the LDD fields 1b and 1c can be prevented effectively at least. 

[0100] In addition, since capacity line 3b and the 1st light-shielding film 1 1 1 which were prepared in the 
pixel of the preceding paragraph which adjoins each other, or the latter part are connected, capacity line 
3b for supplying constant potential is needed with this operation gestalt, for the 1st light-shielding film 
1 1 1 to the pixel of the bottom in the maximum upper case. Then, it is good to form the number of 
capacity line 3b in 1 excess to the number of perpendicular pixels. 

[0101] Next, the manufacture process of liquid crystal equipment with the above configurations is 
explained. 

[0102] First, the TFT array substrate 10 which consists of an insulating substrate of light transmission 
nature, such as a quartz substrate and hard glass, is prepared, and the metal layer M1 and the barrier 
layer B1 are formed sequentially from the bottom by the spatter all over the. Subsequently, the 1st 
light-shielding film 1 1 1 of a pattern as shown in drawing 2 is formed by forming the resist mask 
corresponding to the pattern (referring to drawing 2 ) of the 1 st light-shielding film 111. and etching the 
metal layer M1 and the barrier layer B1 through this resist mask by the photolithography. 
[0103] then, the front-face top of the TFT array substrate 10 in which the 1st light-shielding film 111 
was formed — the sputtering method, a CVD method, etc. — the 1st interlayer insulation film 12 — 
forming — a front face — CMP (chemical mechanical polishing) — flattening is ground and carried out 
using approaches, such as law. 

[0104] Then, a single crystal silicon substrate is stuck on the TFT array substrate 10 with which the 1st 
interlayer insulation film 12 with which flattening of the front face was carried out was formed. 
[0105] While the oxide-film layer is formed beforehand, the hydrogen ion (H+) is injected into the TFT 
array substrate 10 of a single crystal silicon substrate used here, and the front face of the side to stick 
in acceleration voltage 100keV and 10x1016/cm2 of doses. The approach of sticking two substrates 
directly can be used for a lamination process by heat-treating at 300 degrees C for 2 hours. 
[0106] Next, heat treatment for separating a single crystal silicon substrate from the TFT array 
substrate 10 is performed, with the oxide film and single-crystal-silicon layer by the side of the 
lamination side of the stuck single crystal silicon substrate left. This heat treatment can be performed 
by. for example, heating two stuck substrates to 600 degrees C with the programming rate of 20 degrees 
C/m. It can have sufficient lamination reinforcement by annealing at about 1000 degrees C after 
separation. In addition, since it will be efficiently heated by the 1st light-shielding film if the 1st light- 
shielding film 1 1 1 is formed along with a substrate periphery at least as shown in drawing 13 , it is 
effective for raising lamination reinforcement. 

[0107] In addition, after the thin-film-ized single-crystal-silicon layer grinding the front face of a single 
crystal silicon substrate in addition to the approach described here and setting the thickness to 3-5 
micrometers, further — PACE (Plasma Assisted Chemical Etching) — the approach of etching and 
finishing the thickness to about 0.05-0.8 micrometers by law — ELTRAN (Epitaxial Layer Transfer) 
which imprints the epitaxial silicon layer formed on porosity silicon on a lamination substrate by the 
selective etching of a porosity silicon layer — it can obtain also by law. 

[0108] Next, the 1f of the 1st storage capacitance electrodes installed from semi-conductor layer 1a of 
a predetermined pattern and semi-conductor layer 1a is formed according to a photolithography process, 
an etching process, etc. 

[0109] Then, by the same approach as usual etc., each class shown in drawing 3 R> 3 is formed, and the 
TFT array substrate 1 0 is formed. 

[0110] On the other hand, about the opposite substrate 20, a glass substrate etc. is prepared first, and 
after the 2nd light-shielding film 23 carries out the spatter of the chromium metal, it is formed through a 
photolithography process and an etching process. Then, by the same approach as usual etc., each class 
shown in drawing 3 is formed, and the opposite substrate 20 is formed. 

[01 1 1] Finally, the liquid crystal with which the TFT array substrate 10 and the opposite substrate 20 
with which each class was formed as mentioned above are stuck by the sealant so that the orientation 
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film 16 and 22 may meet, and they come to mix two or more kinds of pneumatic liquid crystals to the 
space between both substrates by vacuum suction etc. is attracted, and the liquid crystal layer 50 of 
predetermined thickness is formed. 

[0112] (The whole liquid crystal equipment configuration) The whole liquid crystal equipment 
configuration of this operation gestalt constituted as mentioned above is explained with reference to 
drawing 8 and drawing 9. In addition, drawing 8 is the top view which looked at the TFT array substrate 
10 from the opposite substrate 20 side with each component formed on it. and drawing 9 is a H-H' 
sectional view of drawing 7 shown including the opposite substrate 20. 

[01 13] In drawing 8 , on the TFT array substrate 10, the sealant 52 is formed along the edge of the 
opposite substrate 20, and the 3rd light-shielding film 53 as circumference abandonment which consists 
of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in parallel 
to the inside. The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the 
outside of a sealant 52 along with one side of the TFT array substrate 10, and the scanning-line drive 
circuit 104 is established in it along with two sides which adjoin this one side. When the scan signal 
delay supplied to scanning-line 3a does not become a problem, the thing only with one side sufficient 
[ the scanning-line drive circuit 104 ] cannot be overemphasized. 

[01 14] Moreover, the data-line drive circuit 101 may be arranged on both sides along the side of a 
screen-display field. For example, data-line 6a of an odd number train supplies a picture signal from the 
data-line drive circuit arranged along one side of a screen-display field, and you may make it the data 
line of an even number train supply a picture signal from the data-line drive circuit arranged along the 
side of the opposite side of said screen-display field. Thus, if it is made to drive data-line 6a in the 
shape of a ctenidium, since the occupancy area of a data-line drive circuit is extensible, it becomes 
possible to constitute a complicated circuit. 

[0115] Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 
established in the both sides of a screen-display field is formed in one side in which the TFT array 
substrate 10 remains, further, it may hide in the bottom of the 3rd light-shielding film 53 as 
circumference abandonment, and a precharge circuit may be prepared. Moreover, in at least one place of 
the corner section of the opposite substrate 20, the flow material 106 for taking an electric flow 
between the TFT array substrate 10 and the opposite substrate 20 is formed. And as shown in drawing 
9 , the opposite substrate 20 with the almost same profile as the sealant 52 shown in drawing 8 has 
fixed to the TFT array substrate 10 by the sealant 52 concerned. 

[01 16] On the TFT array substrate 10 of the liquid crystal equipment of a more than, the inspection 
circuit for inspecting the quality of the liquid crystal equipment concerned at the manufacture middle or 
the time of shipment, a defect, etc. may be formed further. Moreover, you may make it connect with LSI 
for a drive mounted on TAB (tape automated bonding substrate) instead of forming the data-line drive 
circuit 101 and the scanning-line drive circuit 104 on the TFT array substrate 10 electrically and 
mechanically through the anisotropy electric conduction film prepared in the boundary region of the TFT 
array substrate 10. Moreover, according to the exception of modes of operation, such as TN (Twisted 
Nematic) mode, STN (super TN) mode, and D-STN (dual-scan-STN) mode, and the no MARI White 
mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a polarization means, etc. are 
respectively arranged in a predetermined direction at the side in which the outgoing radiation light of the 
side in which the incident light of the opposite substrate 20 carries out incidence, and the TFT array 
substrate 1 0 carries out outgoing radiation. 

[0117] When the liquid crystal, equipment explained above is applied to for example, an electrochromatic 
display projector (projection mold indicating equipment), the liquid crystal equipment of three sheets will 
be respectively used as a light valve for RGB, and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB color separation will be respectively carried out to 
each panel as incident light. Therefore, in that case, as the above-mentioned operation gestalt showed, 
the color filter is not prepared in the opposite substrate 20. However, the color filter of RGB may be 
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formed in the predetermined field which counters pixel electrode 9a in which the 2nd light-shielding film 
23 is not formed on the opposite substrate 20 with the protective coat. If it does in this way, the liquid 
crystal equipment of the above-mentioned operation gestalt is applicable to electrochromatic display 
equipments, such as electrochromatic display television of direct viewing types other than a liquid 
crystal projector, or a reflective mold. Furthermore, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. If it does in this way, bright liquid crystal 
equipment is realizable by improving the condensing effectiveness of incident light. The die clo IKKU 
filter which makes a RGB color using interference of light by depositing the interference layer to which 
the refractive index of many layers is different on the opposite substrate 20 further again may be 
formed. According to this opposite substrate with a die clo IKKU filter, brighter electrochromatic display 
equipment is realizable. 

[0118] Although [ the liquid crystal equipment in the operation gestalt explained above ] incidence of the 
incident light is carried out from the opposite substrate 20 side as usual, since the 1st light-shielding 
film 1 1 1 is formed in the TFT array substrate 10, incidence of the incident light is carried out from the 
TFT array substrate 10 side, and it may be made to carry out outgoing radiation from the opposite 
substrate 20 side. That is, even if it attaches liquid crystal equipment in a liquid crystal projector in this 
way, it is possible to be able to prevent light carrying out incidence to channel field 1a r of semi- 
conductor layer 1a and the LDD fields 1b and 1c, and to display a high-definition image on them. Here, in 
order to prevent the reflection by the side of the rear face of the TFT array substrate 10 conventionally, 
a polarization means by which AR (Anti-reflection) coat was carried out for acid resisting needs to be 
arranged separately, and AR film needed to be stuck. However, with the above-mentioned operation 
gestalt, since [ of the front face of the TFT array substrate 10, and semi-conductor layer 1a ] the 1st 
light-shielding film 111 is formed at least between channel field 1a' and the LDD fields 1b and 1c, such a 
polarization means and AR film by which AR coat was carried out are used, or the need of using the 
substrate which carried out AR processing of TFT array substrate 10 itself is lost. Therefore, according 
to the above-mentioned operation gestalt, ingredient cost can be reduced, and a contaminant, a blemish, 
etc. do not drop the yield at the time of attachment of a polarization means, and it is very advantageous. 
Moreover, since lightfastness is excellent, even if it uses the bright light source, or it carries out 
polarization conversion by the polarization beam splitter and it raises efficiency for light utilization, 
image quality degradation of the cross talk by light etc. is not produced. 

[0119] Moreover, since such liquid crystal equipment is equipped with the 1st light-shielding film 111 
which has the barrier layer B1 and the metal layer M1, it is hard to generate the optical leakage current 
by the protection-from-light engine performance of the 1st light-shielding film 1 1 1 being inadequate, and 
can consider as the liquid crystal equipment which can be used suitable for the electronic equipment 
which has the powerful light source. Moreover, it can consider as the liquid crystal equipment which can 
fully employ efficiently advantages which a SOI technique has, such as improvement in the speed of a 
component, and low-power-izing. 

[0120] Namely, since the 1st light-shielding film 1 1 1 is formed between the TFT array substrate 10 and 
TFT30 for pixel switching and has the barrier layer B1 in the TFT30 side for pixel switching (semi- 
conductor layer 1a side) After forming the 1st light-shielding film 111, even if it performs high 
temperature processing, such as formation of the 1st interlayer insulation film 12, and annealing 
treatment at the time of forming TFT30 for pixel switching Since generating of the oxidation 
phenomenon of the metal layer M1 and the 1st interlayer insulation film 12 is controlled by forming the 
barrier layer B1 which does not contain an oxygen element in the front face by the side of semi- 
conductor layer 1a of the metal layer M1 which is the field of the side which is easy to be influenced of 
high temperature processing The protection-from-light performance degradation resulting from the 
ingredient which forms the metal layer M1 becoming an oxygen compound can be prevented, and the 
protection-from-light engine performance of the 1st light-shielding film 111 can be secured. 
[0121] The 1st light-shielding film 1 1 1 which the protection-from-light engine performance is high, for 
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example, becomes possible [ forming the metal layer M1 with ingredients, such as Ti ] by this, and has 
the outstanding protection-from-light engine performance is obtained. 

[01 22] Moreover, since it is hard to produce the protection-from-light performance degradation by high 
temperature processing and it has the outstanding protection-from-light engine performance, the 1st 
light-shielding film 1 1 1 can make thickness thin as compared with the conventional light-shielding film. 
By this, while being able to shorten the etching time in the membrane formation process of the 1st 
light-shielding film 1 1 1 as compared with the conventional light-shielding film, the prolongation of life of 
the membrane formation target used in case the 1st light-shielding film 1 1 1 is formed, and reduction of 
capacity can be aimed at. Moreover, since the concave convex voice at the time of grinding and carrying 
out flattening of the 1st interlayer insulation film 12 formed on the 1st light-shielding film 111 will 
become small, flattening can be carried out easily. 

[0123] Moreover, by using the nitride of the refractory metal which is the ingredient which forms the 
barrier layer B1, a silicon compound, a tungsten compound, and silicon as the desirable ingredient 
mentioned above, respectively in the 1st light-shielding film 111, it becomes the barrier layer B1 which 
can be controlled much more effectively, and can use for the ingredient which forms the metal layer M1 
to become an oxygen compound as the 1st light-shielding film 1 1 1 which protection-from-light 
performance degradation by high temperature processing cannot produce much more easily. 
[0124] Moreover, it can consider as the 1st light-shielding film 1 1 1 which was further excellent in the 
protection-from-light engine performance by considering as the desirable ingredient which mentioned 
above the metal simple substance or metallic compounds which is the ingredients which form the metal 
layer M1, respectively. 

[0125] The ingredient which forms the barrier layer B1 especially WSi, MoSi, tiSi, The ingredient which 
carries out to CoSi or CrSi and forms the metal layer M1 When it carries out to Ti, Mo, or W, in order 
that the ingredient which forms a barrier layer may work as a donor who emits Si and the ingredient 
which forms the metal layer M1 may work as an acceptor which accepts Si, Since the stress resulting 
from the difference in the physical properties of the barrier layer B1 and the metal layer M1 is eased 
and the relation between the barrier layer B1 and the metal layer M1 is stabilized It can control much 
more effectively that the ingredient which forms the metal layer M1 becomes an oxygen compound, and 
it can be used as the 1st light-shielding film 1 1 1 which protection-from-light performance degradation 
by high temperature processing cannot produce much more easily. 

[0126] Moreover, since the relation between the barrier layer B1 and the metal layer M1 is stabilized, it 
is hard to generate the crack by heating cooling in a manufacture process in the 1st light-shielding film 
111, and improvement in the yield can be aimed at to it. 

[0127] Furthermore, by setting thickness of the barrier layer B1 to 3-150nm, while the amount of 
curvatures of the TFT array substrate 10 becomes few things, the protection-from-light performance 
degradation by high temperature processing can fully be prevented. Therefore, it can consider as the 1st 
further excellent light-shielding film 111. 

[0128] By setting thickness of the metal layer M1 to 10-200nm, while the amount of curvatures of the 
TFT array substrate 10 becomes few things, it becomes the thing equipped with sufficient protection- 
from-light engine performance, and can consider as the 1st further excellent light-shielding film 111 
further again. 

[0129] The gestalt of operation of the 2nd of this invention is explained with reference to drawing 4 
below [the gestalt of the 2nd operation]. 

[0130] The 1st light-shielding film 112 shown in drawing 4 by which a different place from the gestalt of 
the 1st operation which this operation gestalt mentioned above was replaced with the 1st light-shielding 
film 1 1 1 with which the liquid crystal equipment shown in drawing 3 is equipped, barrier layer B-2 was 
prepared in the TFT array substrate 10 side, and the metal layer M1 was formed on barrier layer B-2 is 
just going to have. 

[0131] Since it is only the 1st light-shielding film, the place where this operation gestalt differs from the 
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gestalt of the 1st operation as mentioned above illustrates only a TFT array substrate and the 1st light- 
shielding film to drawing 4 , and omits them about the same parts of other as the gestalt of the 1st 
operation to it. 

[0132] In drawing 4 , the sign 10 shows the TFT array substrate 10. On this TFT array substrate 10, the 
1st protection-from-light layer 112 which consists of a metal layer M2 prepared on barrier layer B~2 
and barrier layer B-2 is formed. 

[0133] As for barrier layer B-2 and the metal layer M2 of this 1st light-shielding film 1 12, it is desirable 
to be formed by the same ingredient and thickness as the barrier layer B1 and the metal layer M1 of the 
1st light-shielding film 1 11 which was mentioned above and which was shown in the gestalt of the 1st 
operation. 

[0134] In order to manufacture such liquid crystal equipment, the TFT array substrate 10 which consists 
of a quartz substrate, hard glass, etc. is prepared first, and barrier layer B-2 and the metal layer M2 are 
formed sequentially from the bottom by the spatter all over the. Then, the TFT array substrate 10 is 
formed by the same approach as the gestalt of the 1st operation etc. Furthermore, by the same 
approach as the gestalt of the 1st operation etc., the opposite substrate 20 is formed, and it is stuck 
with the TFT array substrate 10, and considers as liquid crystal equipment. 

[0135] The 1st light-shielding film 112 with which this liquid crystal equipment is equipped Even if it 
performs high temperature processing after forming the 1st light-shielding film 112 since it has barrier 
layer B-2 Since barrier layer B-2 controls that the front face by the side of barrier layer B-210 of the 
metal layer M2, i.e., a TFT array substrate, becomes an oxygen compound The protection-from-light 
performance degradation resulting from the ingredient which forms the metal layer M2 becoming an 
oxygen compound can be prevented, and the protection-from-light engine performance of the 1st light- 
shielding film 112 can be secured. Therefore, although it has the protection-from-light engine 
performance excellent in the metal layer M2, it becomes possible to use the ingredient with which it had 
become a problem that protection-from-light performance degradation arises by high temperature 
processing, and the metal layer M2 can be formed with the ingredient excellent in the protection-from- 
light engine performance. For this reason, it becomes the 1st light-shielding film 112 which has the 
outstanding protection-from-light engine performance. 

[0136] Since it has the 1st light-shielding film 112 which has barrier layer B-2 and the metal layer M2, it 
is hard to generate the optical leakage current by the protection-from-light engine performance of the 
1st light-shielding film 112 being inadequate, and the liquid crystal equipment of this operation gestalt 
can be used as the liquid crystal equipment which can be used suitable for the electronic equipment 
which has the powerful light source. 

[0137] The gestalt of operation of the 3rd of this invention is explained with reference to drawing 5 
below [the gestalt of the 3rd operation]. 

[0138] A different place from the gestalt of the 1st operation which this operation gestalt mentioned 
above is replaced with the 1st light-shielding film 1 1 1 with which the liquid crystal equipment shown in 
drawing 3 is equipped, and the 1st light-shielding film 113 shown in drawing 5 by which the metal layer 
M3 is formed between the two-layer barrier layer B3 and B4 is just going to have. 

[0139] As mentioned above, since it is only the 1st light-shielding film, a different place from the gestalt 
of the 1st operation also in this operation gestalt illustrates only a TFT array substrate and the 1st 
light-shielding film to drawing 5 , and omits them about the same parts of other as the gestalt of the 1st 
operation to it. 

[0140] In drawing 5 , the sign 10 shows the TFT array substrate 10. On this TFT array substrate 10, the 
1st protection-from-light layer 113 which consists of barrier layer B4, a metal layer M3 prepared on 
barrier layer B4, and a barrier layer B3 prepared on the metal layer M3 is formed. 

[0141] As for the barrier layer B3 of this 1st light-shielding film 113, and B4, it is desirable to be formed 
with the same ingredient as the barrier layer B1 of the 1st light-shielding film 111 which was mentioned 
above and which was shown in the gestalt of the 1st operation. Moreover, as for the barrier layer B3 and 
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B4, it is desirable to be formed by the same thickness as the barrier layer B1 of the 1st light-shielding 
film 1 1 1 which was respectively mentioned above and which was shown in the gestalt of the 1st 
operation. 

[0142] Moreover, as for the metal layer M3 of this 1st light-shielding film 113, it is desirable to be 
formed by the same ingredient and thickness as the metal layer M1 of the 1st light-shielding film 1 1 1 
which was mentioned above and which was shown in the gestalt of the 1st operation. 
[0143] In order to manufacture such liquid crystal equipment, the TFT array substrate 10 which consists 
of a quartz substrate, hard glass, etc. is prepared first, and barrier layer B4, the metal layer M3, and the 
barrier layer B3 are formed sequentially from the bottom by the spatter all over the. Then, the TFT 
array substrate 10 is formed by the same approach as the gestalt of the 1st operation etc. Furthermore, 
by the same approach as the gestalt of the 1st operation etc., the opposite substrate 20 is formed, and 
it is stuck with the TFT array substrate 10, and considers as liquid crystal equipment. 
[0144] In the 1st light-shielding film 113 with which this liquid crystal equipment is equipped Since the 
metal layer M3 is in the two-layer barrier layer B3 and the condition of having been inserted between B4 
Even if it performs high temperature processing after forming the 1st light-shielding film 113, since the 
barrier layer B3 and B4 control that the front face of the both sides of the TFT array substrate 10 side 
of the metal layer M3, and the TFT array substrate 10 and the opposite side becomes an oxygen 
compound The protection-from-light performance degradation resulting from the ingredient which forms 
the metal layer M3 becoming an oxygen compound can be prevented much more effectively, and the 
protection-from-light engine performance of the 1st light-shielding film 113 can be secured. Therefore, 
although it has the protection-from-light engine performance excellent in the metal layer M3, it 
becomes possible to use the ingredient with which it had become a problem that protection-from-light 
performance degradation arises by high temperature processing, and the metal layer M3 can be formed 
with the ingredient excellent in the protection-from-light engine performance. For this reason, it 
becomes the 1st light-shielding film 113 which has the outstanding protection-from-light engine 
performance. 

[0145] Since it has the 1st above-mentioned light-shielding film 113, it is much more hard to generate 
the optical leakage current by the protection-from-light engine performance of the 1st light-shielding 
film 113 being inadequate, and it can use the liquid crystal equipment of this operation gestalt as the 
liquid crystal equipment which can be used suitable for the electronic equipment which has the more 
powerful light source. 

[0146] The gestalt of operation of the 4th of this invention is explained with reference to drawing 6 
below [the gestalt of the 4th operation]. 

[0147] As it replaced with the metal layer M3 of the 1st light-shielding film 113 with which the liquid 
crystal equipment shown in drawing 5 is equipped and was shown in drawing 6 , it just used as the metal 
layer of a three-tiered structure a different place from the gestalt of the 3rd operation which this 
operation gestalt mentioned above. 

[0148] Since the place where this operation gestalt differs from the gestalt of the 3rd operation as 
mentioned above is only the 1 st light-shielding film, to drawing 6 , only a TFT array substrate and the 
1st light-shielding film are illustrated, and it omits about the same parts of other as the gestalt of the 
1st operation to it like the gestalt of the 3rd operation shown in drawing 5 R> 5. 

[0149] In drawing 6 , the sign 10 shows the TFT array substrate 10. On this TFT array substrate 10, the 
1st protection-from-light layer 1 15 in which barrier layer B4, the metal layer M6, the metal layer M5, the 
metal layer M4, and the barrier layer B3 were formed sequentially from the bottom is formed. 
[0150] As for the metal layer M5, it is desirable to be formed with the same ingredient as the metal layer 
M1 of the 1st light-shielding film 111 which has protection-from-light nature and was mentioned above 
and which was shown in the gestalt of the 1st operation. Moreover, the metal layers M4 and M6 whose 
metal layers M5 are pinched shall have light absorption nature while having protection-from-light nature, 
and they consist of a high-melting metal simple substance or metallic compounds, and, specifically, being 



-20- 



formed of TiN etc. is desirable. 

[0151] As for the sum total of the thickness of the metal layers M4, M5. and M6 of this 1st light- 
shielding film 115, it is desirable to be formed by the same thickness as the metal layer M1 of the 1st 
light-shielding film 1 1 1 which was mentioned above and which was shown in the gestalt of the 1st 
operation. 

[0152] Moreover, as for the barrier layer B3 of this 1st light-shielding film 115, and B4, it is desirable to 
be formed by the same ingredient and thickness as the barrier layer B3 and B4 of the 1st light-shielding 
film 113 which was mentioned above and which was shown in the gestalt of the 3rd operation. 
[0153] furthermore, as an ingredient which forms the metal layer M5 located in the center among the 
metal layers M4, M5, and M6 which use WSi, MoSi, TiSi, or CoSi and consist of three layers as an 
ingredient which forms the barrier layer B3 and B4 It is more desirable to use the nitriding compound of 
the ingredient which used Ti, Mo, or W and was used for the metal layer M5 located in the center as an 
ingredient which forms the barrier layer B3 and the metal layers M6 and M4 located in B4 side. 
[0154] In order to manufacture such liquid crystal equipment, the TFT array substrate 10 which consists 
of a quartz substrate, hard glass, etc. is prepared first, and barrier layer B4, the metal layer M6, the 
metal layer M5, the metal layer M4, and the barrier layer B3 are formed sequentially from the bottom by 
the spatter all over the. Then, the TFT array substrate 10 is formed by the same approach as the 
gestalt of the 1st operation etc. Furthermore, by the same approach as the gestalt of the 1st operation 
etc., the opposite substrate 20 is formed, and it is stuck with the TFT array substrate 10, and considers 
as liquid crystal equipment. 

[0155] In the 1st light-shielding film 115 with which this liquid crystal equipment is equipped, when high 
temperature processing is performed after forming the 1st light-shielding film 1 15 since the metal layers 
M4, M5, and M6 are in the two-layer barrier layer B3 and the condition of having been inserted between 
B4, the protection-from-light engine performance of the 1st light-shielding film 115 can be secured like 
the gestalt of the 3rd operation. Therefore, it becomes the 1st light-shielding film 115 which has the 
outstanding protection-from-light engine performance. 

[0156] Moreover, since the relation between the barrier layer B3, B4, and the metal layers M4, M5, and 
M6 is stabilized, it is hard to generate the crack by heating cooling in a manufacture process in the 1st 
light-shielding film 115, and improvement in the yield can be aimed at to it. 

[0157] furthermore, as an ingredient which forms the metal layer M5 located in the center among the 
metal layers M4, M5, and M6 which use WSi, MoSi, TiSi, or CoSi and consist of three layers as an 
ingredient which forms the barrier layer B3 and B4 As an ingredient which uses Ti, Mo, or W and forms 
the barrier layer B3 and the metal layers M6 and M4 located in B4 side Since the stress by the 
difference in the physical properties of each class becomes still fewer things and the relation of each 
class is further stabilized when the nitride of the ingredient used for the metal layer M5 located in the 
center is used, the effectiveness by making a metal layer into a three-tiered structure can be 
heightened further. 

[0158] Furthermore, since the metal layer forms the TFT30 side for pixel switching of the metal layer 
M5 which is a metal layer of protection-from-light nature in the metal layer M4 which is a metal layer of 
light absorption nature, the light which carried out incidence to the metal layer M4 is absorbed, and is 
not reflected in TFT30 for pixel switching. 

[0159] Moreover, since the metal layer forms the TFT array substrate 10 side in the metal layer M6 
which is a metal layer of light absorption nature, it can absorb the light by which incidence is carried out 
from the TFT array substrate 10 side. Thus, it can consider as the 1st light-shielding film 115 which 
stops more the amount of optical leaks of TFT30 for pixel switching. 

[0160] It can consider as the 1st light-shielding film 115 which has the function of the light absorption 
nature which was further excellent in consisting of a nitride in the metal layers M4 and M6 of light 
absorption nature further again. 

[0161] Since it has the 1st light-shielding film 1 15, it is much more hard to generate the optical leakage 
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current by the protection-from-light engine performance of the 1st light-shielding film 115 being 
inadequate, and it can use the liquid crystal equipment of this operation gestalt as the liquid crystal 
equipment which can be used suitable for the electronic equipment which has the more powerful light 
source. 

[0162] In addition, in the example of the liquid crystal equipment mentioned above, the metal layer M6 
may be formed by what has light reflex nature. 

[0163] With liquid crystal equipment equipped with such 1st light-shielding film, the light by which 
incidence is carried out from the TFT array substrate 10 side can be reflected by the metal layer M6 of 
the light reflex nature prepared in the TFT array substrate 10 side of a metal layer. Therefore, the 
amount of optical leaks of TFT30 for pixel switching can be stopped further. 

[0164] Moreover, in the example of the liquid crystal equipment mentioned above, it is not necessary to 
form the metal layer M6 of the 1st light-shielding film. Also in such liquid crystal equipment, since the 
metal layer M4 of light absorption nature is formed in the TFT30 side for pixel switching of the metal 
layer M5 of protection-from-light nature, the light which carried out incidence to the metal layer M4 
makes [ it is absorbed and ] reflect in TFT30 for pixel switching and is desirable. 
[0165] The gestalt of operation of the 5th of this invention is explained with reference to drawing 7 
below [the gestalt of the 5th operation]. 

[0166] A different place from the gestalt of the 3rd operation which this operation gestalt mentioned 
above As it replaces with the 1st light-shielding film 113 with which the liquid crystal equipment shown 
in drawing 5 is equipped and is shown in drawing 7 Barrier layer B5 prepared in the opposite side (it sets 
to drawing 7 and is the bottom) the TFT array substrate 10 side of the metal layer M3 The side face of 
barrier layer B4 and the side face of the metal layer M3 which were established in the TFT array 
substrate 10 side (it sets to drawing 7 and is the bottom) of the metal layer M3 are covered, and the 1st 
light-shielding film 114 currently formed by extending on the TFT array substrate 10 is just going to 
have. 

[0167] Since the place where this operation gestalt differs from the gestalt of the 3rd operation as 
mentioned above is only the 1st light-shielding film, to drawing 7 , only a TFT array substrate and the 
1st light-shielding film are illustrated, and it omits about the same parts of other as the gestalt of the 
1st operation to it like the gestalt of the 3rd operation shown in drawing 5 R> 5. 

[0168] In drawing 7 , the sign 10 shows the TFT array substrate 10. On this TFT array substrate 10, a 
barrier layer B4 side face and metal layer M3 side face are covered the barrier layer B4, metal layer 
[ which was prepared on barrier layer B4 ] M3. and metal layer M3 top, and the 1st protection-from-light 
layer 114 which consists of barrier layer B5 currently formed by extending on the TFT array substrate 
10 is formed. 

[0169] As for barrier layer B4, B5, and the metal layer M3 of this 1st light-shielding film' 1 14, it is 
desirable to be formed by the same ingredient and thickness as the barrier layer B3, B4, and the metal 
layer M3 of the 1st light-shielding film 113 which was mentioned above and which was shown in the 
gestalt of the 3rd operation. 

[0170] In order to manufacture such liquid crystal equipment, the TFT array substrate 10 which consists 
of a quartz substrate, hard glass, etc. is prepared first, and barrier layer B4 and the metal layer M3 are 
formed sequentially from the bottom by the spatter all over the. Subsequently, by the photolithography, 
the resist mask corresponding to the pattern of the 1 st tight-shielding film 1 14 is formed, and the metal 
layer M3 and barrier layer B4 are etched through this resist mask. And by carrying out a spatter, metal 
layer M3 side face and a barrier layer B4 side face are covered the metal layer M3 top, and barrier layer 
B5 which extends on the TFT array substrate 10 is formed so that the film which consists of the metal 
layer M3 and barrier layer B4 which were formed by doing in this way may be covered. Then, the 1st 
light-shielding film 114 shown in drawing 7 is formed by etching an excessive part by the 
photolithography among the parts which extend on the TFT array substrate 10 of barrier layer B5. Then, 
the TFT array substrate 10 is formed by the same approach as the gestalt of the 1st operation etc. 
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Furthermore, by the same approach as the gestalt of the 1st operation etc., the opposite substrate 20 is 
formed, and it is stuck with the TFT array substrate 10, and considers as liquid crystal equipment. 
[0171] In the 1st light-shielding film 114 with which this liquid crystal equipment is equipped, when high 
temperature processing is performed after forming the 1st light-shielding film 114 since the metal layer 
M3 is in two-layer barrier layer B4 and the condition of having been inserted between B5, the 
protection-from-light engine performance of the 1st light-shielding film 114 can be secured like the 
gestalt of the 3rd operation. 

[0172] Furthermore, while barrier layer B5 covers a barrier layer B4 side face and metal layer M3 side 
face the metal layer M3 top and is extended and formed on the TFT array substrate 10 Since barrier 
layer B4 is formed in the bottom of the metal layer M3. the metal layer M3 whole When high temperature 
processing is performed after considering as the condition of having been surrounded by barrier layer B4 
and barrier layer B5 and forming the 1st light-shielding film 1 14, It can prevent that the top face of the 
metal layer M3, an inferior surface of tongue, and a side face become an oxygen compound, and the 
protection-from-light performance degradation resulting from the ingredient which forms the metal layer 
M3 becoming an oxygen compound can be prevented much more certainly. Therefore, it becomes the 
1st light-shielding film 114 which has the outstanding protection-from-light engine performance. 
[0173] Since it has the 1st light-shielding film 1 14, it is much more hard to generate the optical leakage 
current by the protection-from-light engine performance of the 1st light-shielding film 114 being 
inadequate, and it can use the liquid crystal equipment of this operation gestalt as the liquid crystal 
equipment which can be used suitable for the electronic equipment which has the more powerful light 
source. 

[0174] In addition, although the metal layer M3 and barrier layer B4 should be prepared between barrier 
layer B5 and the TFT array substrate 10 in above liquid crystal equipment as the light-shielding film was 
shown in the gestalt of the 5th operation It is good also as that in which the 1st light-shielding film 111, 
112, 113, and 115 which replaced with two-layer [ of the metal layer M3 shown in drawing 7 and barrier 
layer B4 ], for example, was shown in the gestalt of the 1st - the 4th operation was formed. 
[01 75] In this case, it becomes that by which the 1 st light-shielding film 111, 112, and 1 1 3, and 1 1 5 tops 
and a side face were covered with barrier layer B5, and the protection-from-light performance 
degradation resulting from the ingredient which forms the metal layer becoming an oxygen compound 
can be prevented more certainly, and it can consider as the 1st light-shielding film which has the more 
excellent protection-from-light engine performance. 

[0176] Moreover, the light-shielding film shown with the 1st - the 5th operation gestalt may be formed 
also in the layer between on TFT for pixel switching (for example, TFT for pixel switching, and the data 
line). By considering as such liquid crystal equipment, penetration of the light to TFT for pixel switching 
can be prevented further, and optical leakage current can be controlled more effectively. 
[0177] (Electronic equipment) As an example of the electronic equipment using the liquid crystal 
equipment of the above-mentioned operation gestalt, the configuration of a projection mold display is 
explained with reference to drawing 10 . In drawing 10 , the projection mold display 1 100 prepares three 
liquid crystal equipments mentioned above, and shows the outline block diagram of the optical system of 
the projection mold liquid crystal equipment used as liquid crystal equipments 962R, 962G, and 962B for 
RGB, respectively. Light equipment 920 and the homogeneity illumination-light study system 923 are 
adopted as the optical system of the projection mold display of this example. And the color separation 
optical system 924 as a color separation means by which a projection mold display separates into red 
(R), green (G), and blue (B) the flux of light W by which outgoing radiation is carried out from this 
homogeneity illumination-light study system 923, Three light valves 925R, 925G, and 925B as a 
modulation means to modulate each colored light bundles R, G, and B, It has the projector lens unit 906 
as the color composition prism 910 as a color composition means to re-compound the colored light 
bundle after becoming irregular, and a delivery system which carries out expansion projection of the 
compounded flux of light on the front face of a plane of incidence 100. Moreover, it also has the light 



-23- 



guide system 927 which leads the blue glow bundle B to corresponding light valve 925B. 
[0178] The homogeneity illumination-light study system 923 is equipped with two lens plates 921 and 
922 and reflective mirrors 931, and is arranged at the condition that two lens plates 921 and 922 
intersect perpendicularly on both sides of the reflective mirror 931. Two lens plates 921 and 922 of the 
homogeneity illumination-light study system 923 are equipped with two or more rectangle lenses 
arranged in the shape of a matrix, respectively. The flux of light by which outgoing radiation was carried 
out from light equipment 920 is divided into two or more partial flux of lights by the rectangle lens of the 
1st lens plate 921. And these partial flux of lights are superimposed three light valves 925R and 925G 
and near 925B with the rectangle lens of the 2nd lens plate 922. Therefore, even when it has illuminance 
distribution with light equipment 920 uneven in the cross section of an outgoing beam by using the 
homogeneity illumination-light study system 923, it becomes possible to illuminate three light valves 
925R, 925G, and 925B by the uniform illumination light. 

[0179] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, 
a green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective 
dichroic mirror 941, the blue glow bundle B included in the flux of light W and the green light bundle G 
are reflected by the right angle, and it goes to the green reflective dichroic mirror 942 side. This mirror 
941 is passed, it is reflected by the right angle by the back reflective mirror 943, and outgoing radiation 
of the red flux of light R is carried out to the prism unit 910 side from the outgoing radiation section 944 
of the red flux of light R. 

[0180] Next, in the green reflective dichroic mirror 942, the green light bundle G is reflected by the right 
angle among the blue reflected in the bluish green reflective dichroic mirror 941, and the green light 
bundles B and G, and outgoing radiation is carried out to a color composition optical-system side from 
the outgoing radiation section 945 of the green light bundle G. Outgoing radiation of the blue glow bundle 
B which passed the green reflective dichroic mirror 942 is carried out to the light guide system 927 side 
from the outgoing radiation section 946 of the blue glow bundle B. In this example, it is set up so that 
the distance from the outgoing radiation section of the flux of light W of a homogeneity illumination-light 
study component to the outgoing radiation sections 944, 945, and 946 of each colored light bundle in the 
color separation optical system 924 may become almost equal. 

[0181] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color 
separation optical system 924, and the outgoing radiation sections 944 and 945 of the green light 
bundles R and G, respectively. Therefore, incidence of the red and the green light bundles R and G 
which carried out outgoing radiation from each outgoing radiation section is carried out to these 
condenser lenses 951 and 952, and they are made parallel. 

[0182] Thus, incidence of the red and the green light bundles R and G which were made parallel is 
carried out to light valves 925R and 925G, they are modulated, and the image information corresponding 
to each colored light is added. That is, according to image information, switching control of these liquid 
crystal equipments is carried out by the non-illustrated driving means, and, thereby, the modulation of 
each colored light which passes through this is performed. On the other hand, the blue glow bundle B is 
led to light valve 925B which corresponds through the light guide system 927, and a modulation is 
similarly performed in here according to image information. In addition, the light valves 925R, 925G, and 
925B of this example are liquid crystal light valves which consist of the incidence side polarization 
means 960R, 960G, and 960B, outgoing radiation side polarization means 961 R, 961 G, and 961 B, and 
liquid crystal equipments 962R, 962G, and 962B arranged among these further, respectively. 
[0183] The light guide system 927 consists of a middle lens 973 arranged between the condenser lens 
954 arranged to the outgoing radiation side of the outgoing radiation section 946 of the blue glow bundle 
B, the incidence side reflective mirror 971, the outgoing radiation side reflective mirrors 972, and these 
reflective mirrors, and a condenser lens 953 arranged to the near side of light valve 925B. From a 
condenser lens 946, through the light guide system 927, the blue glow bundle B by which outgoing 
radiation was carried out is led to liquid crystal equipment 962B, and is modulated. The blue glow bundle 
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B becomes the longest, therefore the quantity of light loss of a blue glow bundle of distance from the 
optical path length of each colored light bundle, i.e., the outgoing radiation section of the flux of light W, 
to each liquid crystal equipments 962R, 962G, and 962B increases most. However, quantity of light loss 
can be controlled by making the light guide system 927 intervene. 

[0184] Incidence of each colored light bundles R, G, and B modulated through each light valves 925R, 
925G, and 925B is carried out to the color composition prism 910, and they are compounded here. And 
expansion projection is carried out on the front face of the plane of incidence 100 which has the light 
compounded by this color composition prism 910 in a position through the projector lens unit 906. 
[0185] In this example, to the liquid crystal equipments 962R, 962G, and 962B Since the protection- 
from-light layer is prepared in the TFT bottom, the liquid crystal equipment 962R concerned, The 
reflected light by the incident light study system in the liquid crystal projector based on the incident 
light from 962G and 962B, Even if a part of incident light which runs through an incident light study 
system carries out incidence from a TFT array substrate side as a return light after carrying out 
outgoing radiation from the reflected light from the front face of the TFT array substrate at the time of 
incident light passing, and other liquid crystal equipments Protection from light to the channel of TFT for 
switching of a pixel electrode can fully be performed. Therefore, also when using the powerful light 
source, it can consider as the electronic equipment which optical leakage current cannot generate easily. 
[0186] Moreover, in a configuration, since it becomes unnecessary to arrange the film for return light 
prevention separately, or to perform return light prevention processing to a polarization means between 
each liquid crystal equipments 962R, 962G, and 962B and a prism unit even if it uses the prism unit 
suitable for a miniaturization for an incident light study system, small and when being simplified, it is very 
advantageous. 

[0187] Furthermore, with this operation gestalt. since the effect of the channel field on TFT by return 
light can be suppressed, it is not necessary to stick the polarization means 961 R, 961 G, and 961 B which 
performed direct return light prevention processing to liquid crystal equipment. Then, a polarization 
means is separated from liquid crystal equipment, one polarization means 961 R, 961 G, and 961 B are 
stuck on the prism unit 910, and the polarization means 960R, 960G, and 960B of another side can more 
specifically be stuck [ formation and ] on condenser lenses 953, 945, and 944. Thus, since the heat of a 
polarization means is absorbed with a prism unit or a condenser lens by sticking a polarization means on 
a prism unit or a condenser lens, the temperature rise of liquid crystal equipment can be prevented. 
[0188] moreover — although illustration is omitted — liquid crystal equipment and a polarization means 
— alienation — since an air space is made by forming between liquid crystal equipment and a 
polarization means, by establishing a cooling means and sending in ventilation of cold blast etc. between 
liquid crystal equipment and a polarization means, the temperature rise of liquid crystal equipment can 
be prevented further, and malfunction by the temperature rise of liquid crystal equipment can be . 
prevented. 
[0189] 

[Effect of the Invention] As mentioned above, since the barrier layer which consists of the high-melting 
metal simple substance or the metallic compounds of an anoxia system controls generating of the 
oxidation phenomenon of a metal layer according to the substrate for electro-optic devices of this 
invention even if high temperature processing is performed after forming a light-shielding film as 
explained to the detail, the protection-from-light engine performance of a light-shielding film is 
securable. Therefore, it becomes the substrate for electro-optic devices which can be used suitable for 
the electronic equipment which has the powerful light source. Moreover, since it becomes that by which 
generating of the optical leakage current of the component which has the semi-conductor layer which 
consists of single crystal silicon is suppressed, it becomes the substrate for electro-optic devices which 
can fully employ efficiently advantages which a SOI technique has, such as improvement in the speed of 
a component, and low-power-izing. 

[0190] Since the electro-optic device and electronic equipment of this invention are equipped with the 
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above-mentioned substrate for electro-optic devices, the optical leakage current by the protection- 
from-light engine performance being inadequate shall not generate them easily. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which' can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are representative circuit schematics prepared in two or more pixels of the shape of a 
matrix which constitutes the image formation field in 1 operation gestalt of liquid crystal equipment, 
such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in 1 operation gestalt of liquid crystal equipment, the scanning line, the pixel electrode, the 
light-shielding film, etc. were formed adjoins each other. 
[Drawing 3] It is the A~A' sectional view of drawing 2 . 

[Drawing 4] It is drawing for explaining other examples of the substrate for electro-optic devices of this 
invention. 

[Drawing 5] It is drawing for explaining other examples of the substrate for electro-optic devices of this 
invention. 

[Drawing 6] It is drawing for explaining other examples of the substrate for electro-optic devices of this 
invention. 

[Drawing 7] It is drawing for explaining other examples of the substrate for electro-optic devices of this 
invention. 

[Drawing 8] It is the top view which looked at the TFT array substrate in 1 operation gestalt of liquid 
crystal equipment from the opposite substrate side with each component formed on it. 
[Drawing 9] It is the H-H' sectional view of drawing 8 . 

[Drawing 10] It is the block diagram of the projection mold display using liquid crystal equipment which is 
an example of electronic equipment. 

[Drawing 1 1] It is the sectional view having shown typically the method of arrangement of the light- 
shielding film of this invention within the chip. 
[Drawing 1 2] It is the top view of drawing 1 1 . 

[Drawing 13] It is the top view having shown the method of arrangement of the light-shielding film of this 
invention with the whole substrate. 

[Drawing 14] It is drawing having shown the cross-section structure of pixel circles of conventional 
liquid crystal equipment. 
[Description of Notations] 
1a ... Semi-conductor layer 
1a' ... Channel field 
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1b ... Low concentration source field (source side LDD field) 
1c ... Low concentration drain field (drain side LDD field) 
1d ... High concentration source field 
1e ... High concentration drain field 
10 ... TFT array substrate 

11a. 111. 111a, 111b. 112, 113, 114, 115 ...The 1st light-shielding film 
12 ... The 1st interlayer insulation film 
M1, M2, M3, M5. M6 ... Metal layer 
B1. B-2, B3, B4 ... Barrier layer 



[Translation done.] 
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ft->U3» . TiN («<fc^^» . WN (Bfc*> 

. MoN (Bft*'J:75r» . CrN 
i7DA) ©<r>?nft>T&*£&tfa£Lb>. 

[0 0 2 2] fi&EA'J7fi©->y 3>fl;£&ltt, 

TiSi (^>->'Jt-fK) . WSi (*>^*t-> 



(4) 

<? 

->>JiMF) . MoS i rt'J^r^'J^K) . C 
oSi Cm;H-->'JlM F) . CrSi ^DAy'J 

*-r f) ©v»m*>T**it36«a*L^. 

[0 0 2 3] HKrtV7ma>9>{fX7->1£G1l 
tt. T iW (^^>^>^7.^» . MoW (tU^5r 
>9>tf7>7-» ©^-fftri>Tifc*;ii:d<iI3;Ll>. 

[0 0 2 4] *»W©««tt*gBBS*fc*^T, 21 
Jtll© WB/t 'J 7 B « ^J&T * lK(Eiai!tt£&B©gB{fc 

io £, -tn-fn±E©»»t-r*^tT. ^^;u«t»jjt 

LT^**m©»fc«*©B£SJ:D^BM»WK«HH 
-r*£<!:7!)<T#*. cniCJ;0> «fc Qftfr>]ftBftL9£:tt 

effl s« ^stt-r * c t **t * * . 

[0 0 2 5] ift, ME^^;U®©^JS*flc«, Ti 

, W (?>tfXT» , Mo (*U^3T 
» , Co o/vib) . Cr DA) ©i^-fn^T 

[0 0 2 6] i»E**;WB©&Rft:£*tt. Ti 

20 N m<t?-*» » Ti W &*>9>>f7> : T» . M 

ow (*y yf>3 , >^xf» ©u-rn^— *ts* 

[0 0 2 7] **W©««3t*8«ffl»«K*^T, 21 

©»»£•*-*£ £T, *D~BB3fctti«fc«n&aBtt« 

[0 0 2 8] WE243til©/^^B«, 2!ft£© 

^^;p«t3t»«tt©^^;HBt*llit, SUE^KiRft 

©x^Btt, ttE»*fctt©**;i'B©Me¥B#R«i 

[0 0 2 9] £©*3ft««3fc*BBJIiMRfc.fcntf. 
*i»ftJI's©a3tll©rtlBE«*Kf<it3&»T*, 

# b © imp© mm®. & «fc o ift±T * * . 

[0 0 3 0] *&, *K9I©«ft%¥£BBS££*fr» 
Ttt, «3E2l7ti4©^^;UB©MBJc. SaBftKiRte© 

/^;PB*ffiBbT«ifiesn* ! b©tixTt)«t^. 

[0 0 3 1] C©±5ft«ft3t*8BB*«lC«kntf, 

£9ffinfc2i3ttttlg£*1-*fc©£T*C£#T€r*. 
40 [0 0 3 2] #f£S8©B&ft#gBffig«fc43H 
Ttt, ME**JUBtt. ftEtfttO/^BtftBiRtt 
© * * t €tt Afc t> © t LT «fc 

[0 0 3 3] ^©J:5ftB«3t**BiB*«tr*^t 
T. 3ttR»ttt3t*iRtt©«ll«:»"3a3tBlt«"r*« 
«0fc*SB«*«*««-r* d £#T#*. 

[0 0 3 4] WEJtiRttttW^^^Btt. *fl:fls*«fC 
fe*dt*<S*U^. 

[0 0 3 5] £©*3fc*«3 l fc*«B«S«C,fcntf. 
Bnfc3t9R«tt©«tt«:WJ-*a3tBtftO. 2g3tR© 
so rtSEStSr^O-B^SWili^CCtAtT^*. 
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[0 0 3 6] *5fiW©«ft3t^S6«ffla«lC*Jl»Ttt. 
MSB * * OSB me A U 7 H tfIX JB 5 TXT ^ 5 E 

[0 0 3 7] i:<OJ:-5tt«ft3tt*««ffla«fr*^t 

[0 0 3 8] ifc, WIB^^;Hife«H2A>J7JiTIHtT 
E£*<«k0g*UV>. 

[0 0 3 9] cn^o, *5>)im<Dmt*:%±\z.®i]t 

[0 0 4 0] *5EW©«a3t*fi«ffl*«fc*^ 
[0 0 4 1] C©i3*««3t*S«ffl««tr*J:i 

tf-^T^fflQ©®avs'j7iTffiffi£n*©T, 

[0 0 4 2] fifc, *56«fl©««3t*««ffl*«K*^ 
T12, lWi2jgftffill2. MEWOWMmfll©*^** 

[0 0 4 3] E©±3fr««ft*S«/SXfifcT*Ci 

■ t««T«5. 
[0 0 4 4] S .6 fc, ^«#JS©±T«C3g5tllSriBS-r 

5. 

[0045] s sic. *5ew©mtc5t#sefflS«tt. 

■31, iWfe-#©a«©5*>-;?J©88itt, ftS^ft© 
6*0, tilfE^^Hf ©'>&< tt)-*©fflt*SS 

n. iitiiE*$uue©K<fc&#s-rs«&Ji£«:*rf*& 
[0 0 4 6] ^©«t5*m^*s®fflS«tj:ntf, 

©BMfc*««T6««Sa«. **;U8©BKfc5Ufc©fB£ 

2*. Lti<ot, soia*©*-*-***©**^ 



[ 0 0 4 7] *K9i<D«£%¥£Bffl£&tt. StffBJg^ 
[0 0 4 8] d©J:5*«a3t*««ffla«fr*ii 

icko, oa*«) n*»6©3t» 

[0 0 4 9] *^W©mft^SSfflS«tt, mFfS^Tt 

[0 0 5 0] r©*5tt*a3t*8«ffl*«t"r*wi: 

[0 0 5 1] *»9i©«aWfc¥£Btt. ±f5©«m^# 
[0 0 5 2] H©J:5«t«*3t*S«ir*lltT. & 

[0 0 5 3] *3E9I©«*«l8tt. ±E©«fK3t*«« 
[0 0 5 4] KDiif.tlfigit^ui-t?, 

[0 0 5 5] 

30 [fzwommomwi] [&i<Dnffi<Dmmi ©it, ** 

9!©S! 1 ©HS6©^Sl$r0 1 fc HUH 3 *#JBUTIMH 

[0056] *ftm<D?& i (Dmmommit. ^ztwon 
^7"e#geffl»«^ct^«^7t^ge©-^j<!:UT, * 

[0057] a i (2* ttas«©a*»j«fi« (■* 

fcttssasi^, E««©»fliiiatt7r**. 02 
«, x-*m, b*b«. »3t«»**»«sn 

40 fcTFT7HlSO«i»T5«»Oi*P*lt*l/ 
T^tfliTSS. i-fc, 0 3 12, 0 2©A-A'8r 

ttSlClSRfcgfc 6 L©T&£. 

[0 0 5 8] Blt*WT. *mmM®\Z&Z>Wiik$iW 
©B®g*iS« (BSigB) hu^jmkkb 

B^Hffi9 a^l^tI9 aSrSOSTf -^©©TFT 
so jiftftf-^ae atfSKTFT 3 0©V-7.{CS^W 
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ICg^$nT^-5. al~§#&frilSl{HtS 
1, S2, • • Sn(i ^OWC*ja*lC«ISLT 

t f t 3 o <nf- h ir^as 3 a wm^mzmmz nt 

SffGl, G2, • • •. GmiJ, ^JUKilSJffl&T 
WlIP-r*J:5lC«|j«SnT^-6. BStta9att. TF 
T3 0«FH >lcm^WH^$nT^D, *-fy^ 

>y*-?T**TFT3 o *— je«n«»t*©^-f vf 

«*S1. S2, ■ ■ ■ , SnS0iSOj"fS>m 

tO 0 5 9] Ii^tt6i9 a€^UT*flJC»*iiSnfc 
BrewoitWSl,' S2, Snlt» 

*7-f h*— HT»ntf, amnsnfc«EEicj6i;T*Jiffl 
*tafcj«jK:»««*7 oftwuo-r*. 

3«Jfeft^»*IBIfc*lt»«e«7 0tJ:0«»*n4. c 
[0 0 6 0] ^(C, B2ICS^T. TFT7HSS 

<omm® m&&7*mm) tom^mmmiz^xmmiz 

KBITS. **16©»tt©tt«Sll©TFT:ri''r»* 

fl5£fflt>fc.&©T&-5. 

[0 0 6 II H2»C*-TJ:5IC. & B 3 B ge©TFT7U' 
-f»«±©H*«rtlctt. ^hy**ttfctt»©BWfc 
I$l@9 a (;ft»«9 a'KJ:0IMBj&«3?SnT^ 
*) 3&«tt»t6nT**J, 1^119 a©iHft©ttfflC.# 
^iotf-J'Sea, £3£&3 aS^§ffl$l3 b**K 

fc*ft»lC**2S*VCH*. Sfc. ¥3$#JIla©5* 



(6) 

^ (H«t»:6± o ©«*©««) ic**ifw-s«k 

5lCj£3te&3 a*<EB£nTis?K tSS3aljy-h 
lliLTilt*. 

[0 0 6 2] gSigl3 bte. &£*3 aiCttoTSKflB 
«ttlC#lX6*»W (BP*. TiBWCJ&T. $tH3a 
H»oT»j«*nfcflll««) <!:. f-i'ieaiXi 
TftMBf^S^-^aiealCiaoTttRH (0+. ±IrJ 
«) K£fflLfc3Stti» (BP*. ¥®«»CjlT, 7-2® 
6 at»-3TJS«anfcJB2fli«) t**f4. 
io [0 0 6 3] *t,T. H+:fe±#9©*Min?jRUfc«« 

tea. «&©sg i igftin i i l^igitenx^s. .to 
JMtWfctt, gi£%Ki i in. **. H*«fc*i> 
T*m#mi a ©ft *;HWSa-trT F T 4 T F T7 

IC. ***3b©*a«fc»flbT3£aE»3 afc»-3T 

a*«K:flitf***»t. x-*&6 at&g-r 
Tm*).K*mufcRtB*i «*■«-*. iiftwi 1 

1©&© (WKfr) ICi3ltSTlp]#©^ttJgi505feJgtt, 
20 ^-^igie aTK£t»T*RKJ3W-*«»l8 3 b©±|6] 
*©&tti«©5yi£ato'&ftTH*. IClftofefflia 
fctt, nias^Ri 1 1 t®m&3 b t^t§5td«m«l 
»ttT*3>** h*-;Wl 3J9«»H*SnT^S. BP 

*. **«»tt-ctt, i mxm ma. 3 * h 
*-;n 3 K±oi»Ri&.&v>«&R©M83 btrmfa 

[0 0 6 4] *3ttfi»!afcfc^T. 0 1 1 *3«tCX0 1 2 

cv-rj: -51c, jg i &?tm nut mm®ft ma 

©*fc&1*, b&t>B*flB©*fll©«i*l 
so lib (B8ffi©A2l«*) . -rfcfe*»lS]««««fc 

i i<D±\zMi$.? ; b%imwm : £mmvT¥-m<frrz>®i 

3>B£fi#&ttSgTJ«0£fr1**;:t#Tg*. * 

40 j5>603ieaiti3&«aiiWTr**. 

[0 0 6 5] /«c*5, 011. 012 -v\tw%mm&<D% 
imntmi i i©»*r«««i4«a«jr«UT*jo. 

B*JdiZlflB«^1iit:»j«r'&;:tJclBJfeUTt»ftt». f 

[0 0 6 6] B3CS^>T, fiSH^awil^S 

so FT7HIS1 0 t. dniC2*|6jEBSn*S'J>i&*J 
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ft£«2 0 LZmXT^Z. TFT7HM10I1 

ote, Xyzmfctt&mm^tLZ. tft 

Atf. I TOm H >WK • x-C> • :T*-!M FBI) 
*£oaW*«ttR*»6«t*. *&, ElRlBll6tt«A 

[0 0 6 7] flfcfr. *tf6]S«2 OlCtt. *-©£ffilCigo 
T*f[6]tt« (#Stt&) 2 ltfKtt&nT*?). *OT 

ffiK2 2*«»»t&nTt»6. »|ig«i2 ltt, 

1 TO«fc£©SS9Ii»«ttSWa»&fc*. EASB 

2 211 #U^3 F»K&^*«»«t*>&&*. 

[0 0 6 8] TFT7KSS-10CB, 0 3 »C^T«t 

&wmmm9 a\zm&?2>&m\z, &wmmm9 

a£vW y^>{fmmti>mm^ y?>tf MTFT 3 

[0 0 6 9]. Sfc, MASK 2 OClte, 0 3tC^-TiP 
tC. ^H^gC<D^Pffi««^0^(C^2iil7 , tie2 3*1 
KttfenTH*. 3tt, #[6]g«2 0©ffl!l 

j&»&©Aa«fo&«H*X-f y?->^JBTFT3 0 ©¥»# 
Jf 1 a<D3"\*)\sfemi a'^LDD (Lightly Doped D 
rain) SS«1 bRtfl c ICgA-f«>©£B& <*£©©*>© 
g§ 2 jgftK 2 3 n>F7Xh©[6] 

[0 0 7 0] JLOiSfcflWSSn, ®igm@ 9 a <h*f[6j 
«fi|2 1 t*«»ffif *J:3fcE«S*ifcTFT7U-f* 

«i o £*f[Rj*«2 oi©Hi:tt. ->-;W5 2(Ccto 
n*. mm sots. ia^ms9 a^e.©m^wjras 

nTt>!S^tffiT. WIl 6RC/2 2 l;:<kDj3T5£©E 
5 2tt. -0©SS1 0R7J2 0£*-*l£>©Jlj2T&59 

[0 0 7 1 ] E3tC^-r«kptC. TFTTWlffil 0 

&w<d&w%7>'( v?>>?mT f t 3 0 ic»*r*fi« 
tc«. gigftsti 1 l^Ktnnxus. tsiXEj^Bi 
1 1 1«, tftthisi o±nisit^nfc/^;u 

SMI **;PJiMl©±lCf£tte>n*:A''J7SB 1 
[0 0 7 2] ;^J7IB1I1 KSSl7cSii©&^&K8% 

©jissi^©^Jsm»^^«^M{k^^6.7jt?>*)©T$. 

XrXt^ft. ^ >^7.x>. -> 'J =1 >©?*>© 1 fflfr 



(7) 

a? 

e^st)©i$n*. 

[0 0 7 3] tM^ttttt. S i N (^t->'Jr] 
» . TiN (&lt?f» . WN (^b^>^7.x 
» . MoN . CrN (gfbi'O 

G®i:bT\i. T i S i (3^>->U1M F) . WS i 
(^>^X7 L >->U-y-'f F) . MoSi (-t'J ^x>-> 

UIMF) . CoSi Cm;uh->'JiM F) , Crs 

i DAy'Jf'f F) fc&WfSKttfflSn*. * 
10 7c, ^>^f><t^tl/T«. TiW (^>^> 
^7.x» , MoW l ! EV7i ! >9>{f7.7-» ^i^At 

>F-7'©->U=i>*i$f$L-<^ffl$n?). A'lJJiB 

ic^t, jtast**/jNS < , jsaa««jjfcws i 

[0 0 7 4] AU71B 1 ©BlJPtt, 3~15 0nrrTC 
$)-5^t*iS^b<, 2 0~3 0 nm-Ca&-5Cia:7>iJ;0 
AU7JIBl©18IJP£3nrn*iiSt£Ufc« 

TZ+ttlZ&5<Z\ <h#T£&^Sn#£37c*!>#3; l < 
— A*'J 7SB 1 £ 1 5 0 nm^lgA^IKJPt 
VtzmG* TFT7KlS10©St)i^f<a 
0. jS^B^@©S.KS:{&T$-B-SSn^i:-S7i»« ; ^ 
L<&U. u©A'J7IB 1 te**;Hi©gtfb£&IS-r 

[0075] ^^;pbmi«, gfttt©&«jftii 
30 ©^b^e»n^^M¥<*:^7c«^M{b^ti©^-rn35i 

— #*>&&**>©-?&*. 

[0 0 7 6] JfflE&JSi|i#£LTtt, Ti (^^» , 
W (^>^7.x» . Mo , Co (nA 

;uh) , cr (i7PA) ftif««»*L<«[«an*. * 

7c> ffiE£JHt£«fcUTtt, TiN (g{b^^» , 
T i W (^^>^>^7.^» . MoW ( ; E'J^x>^ 

[0 0 7 7] **;PBMl©KJ¥tt, 10~2 0 0 nm 
Tfei^i^SSLK ^^;U®M1<DKJ1^1 Onm 

#>tft2.V<r£^o —IS. ^?iHMU2 0 0 nm!£ig 

zzmmtLfrm-s. TFT7Hstsi o©sog*i 
^#<rio, «s^a©s.M$:®T$-&?)Sn^i;-5 

fc©»$L 

[0 0 7 8] «i 1 mytm 1 1 1 t^sc©Hjg^'f 
y?>t/mTFT 3 0 tomtit, mismt&m^ (*e 
so gt^ji) 1 2**»»*&nTir»a. jBmmieftBii 2 
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i azwumytmi i ia»&*«wfc*eart-*fc«i>fcR 
tt£n-5t>©T&£. s&t, jbijmimmii 21& 

TFT7H"at51 0©±StC^^nT430, ss i s 
JtRi l i/^->©&£*#JM-*fc»K*iii*W* 

[0 0 7 9) ^1 JI|K]£ttK 1 2 tt. WAtf. N S G 

(y>H-yh->uy-^7X) . PSG CJ>->'J 
^r-htf^T.) , BSG (#D>->'jy-h^7X) . 
BPSG (#P>'J>->Udr-h#7;0 tt£0ffil6ft 

ft*. milK^Hl 2KJ:9, -JBia^ill 1 1*« 
I^X-f7f>yiTFT3 0H£«&-f 

[0 0 8 0] **«»«ITft. y-HMM*2fc*Jiai 

1 a £@ISLTm 1 l ftU 36 

[0 0 8 1 ] J:0»«IC». fiftll a(D«MPI/ 
'f>«*le*», r-^«6 afttf)IS»3 a©TK8 

ftcfetFftHs bas»ic*e»«2s^bT**i^B«an 
t. us i wm^mmw. i*m&m) 1 ftsftxn*. 
wc, g«&S7 o©&«#£LT©&>g:iBi2H:, ^ss 

SMtK±0¥««i'y3>Ji±K:fljjSanftTFT3 0 

[0 0 8 2] #«^*7 0fc&k>Ttt. S2*3 

J:tfH3*»&#i&>*J:3K, flSliB3tKl 1 1 tt. 8 2 

.S&SMffl f-CJBlJIIHMfiMIl 2S^tTf 3f 
LTttfaKSSnSdt trio (i3C* 

fi8oss[$g7 o#sa> . *a«*3&«3Et«#*n*j:' 

U y*^»**«#*Rjhr*«tl36*rtlJ:"r». 
[0 0 8 3] cn6©8«, f-^S6aT©I«sy 
££|g!3 afc»oTttfl©5^;**y*--->3>*«»£ 
"T«>£« (T&fc>-£, 81«3b«tMdn&M«) t 

[0 0 8 4] **Jfc#»Ttt. J6l*3tKl 1 1 (** 

^ncM«c«aahfcSi»3 b) a, £«<sai 
lH3bll £ft?>. UfctfoT. mijs^is 

1 1 1 C**|flie«Stt*H*X-f yf>^ffiTFT3 0 



(8) 

■rctuftu. gsaR3bi*. tffl§i7o©i 

isj««2 iK0w&ansjemtt**tf*tf&ft*. r© 
±3fcHaiatt*©*ssfMi-s-ntf. *ffl©tt&ge«s 
■$>ftm\t>i%T*:WiVz><&mu< . $i*%ki 1 i& 

[0 0 8 5] 0 2*5«tlX03fC^L/3t<t5fC, * 

*«i»»Ttt. TFT7U-f**l OfcjBlBttKli 

1 SrIgttSWtCiraAT, 3>^?h*-;H3S^U 
glXXItl 1 HI itia**^tt»ao**ll3 b\Z 

#mi2g^isi 1 &§k<z>$ft*£«&ttic&ift3 

x-*l*6 aK«fcT«**3 b*J:ZXJSl*3ttBll 1 

&t&*£* m&&m\z&vT5\%mz.-znz>m&<D ; T'< 

[0 0 8 6] Sfc, IB 1 iSftBI 1 1 1 tt, ifflt® J: 3 ic 

JH 3©»IBrtLTIl »Kiffl»8» Xb^S 

t^«WSnTH5. Ufe^T, £n/ctt^tBgB©$t 
30 «NcifirJ»*T3>** h^-;H 3£M?l/f SjWrffci; 

. Mjfi^a-fe^ipfcJBlBSfclill 1 1 Kj6» 

[0 0 8 7] S»i^3 b<h^Si^3 atlt 

TFT 3 0©y->*fiSBg2 ttt, H-OifiHBKftK* 
«lta§lfllft, TFT3 0©?t* 

40 e«*£tt. l^-ffl*S#eia*e.&5. Z<Dtztb. T 

ft7HMi o±K»j«an*«Ji«jfiSJ)i«<br 

S6C, *ftS«®»ifi#ttK*lr>T, H-©»K 
»J«iaT«*» 3 b43 £Zfi£&m 3 a $:|5lPtlC^fi£T 

wm®&7 o©sm#K*5«k^y-h«e»K2*i?i 

[0 0 8 8] ae>JC, 02JC^b^ct5JC. miJgTtlg 
11111 i£SS3 alC»-3T**#@UT*J0. b*> 

anTl»-5. Z<DTztb. fiajAtt, §ll^gB©MP«l«t© 
so ^Olc-{*WlC}gp£$tlfet&^tt©Jl^lg^EaL^« 
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fliS1I:©»Ji««£4Jlr»T, &R©tt&©£fr>CjgHl 

tt* * 5 * * oa^Kih^s* o <D[6]±^0 & n«. 

[0 0 8 9] fcfc, 0 2 Ttt. IB 1 mftm 1 1 1 fcfctt 

*a»R©**«*m, e«»3 b ©£»«©*»«» 

111*5. TFT 3 0O^**;Hi«*«5tt«t«tt 
e>nT*50E.on>^^ h*-;H 3 5r^^^^«k^ 
IC«S»3 b£fflftA»©«WT«*a&iTO»nfcr. TF 

t t *rt 5 jgft&tgfc «fc c;$s«« fcjtf-f * {£g}5i<t<if& 

£&3 atS*»3bt©nK**jt*»lC»-3fcfi* 
«©MBMB**, ££i|g3 aimft4Ml:*T 
fe, Sigfgl JgftBIl 1 l*«»tT"bJ:H. 
[0 0 9 0] ^fti^3 btSgliMUl 1 1 ttt. Si 

;i©J:3te:3>$'£ hjfr— ;n 3 tt, B&ffifc 
8HL3nT*>'J*<, *»©B**»6«t*li*W-^* 
KBJLSftT'bAVi. 

[0091] n>^^ h^-;n 3&w%mzmnvfc 

l>£S«>SftS. ftfcfr. 3>*£ F*-;U1 3£»R© 

tt«^£S!)fgL-^0, ffl^Kl 1 lK±4**a3 
b©i£eta{b*3<kt/7L*^jg(CJ;?>*iJ3$t, £&©a> 
h*-;H 3^^dFL-r^>Ci:tcJ:^SjtXS<Dffiifl 
ft**tr»ttSK**g«©*Afc*©**a:£a*fcA 

[0 0 9 2] z<D£ : z>tzwmm&i>wtw%t?)v 
-•7mz®.i-)z>nz^>9>7 f*-;h 3 a. mask 

*6»ftT*l3. U^TFTaO^lfSgiiS 
1 f #Wj££nTfr>ttfr>JBlflmi&lklll 2©«»K« 

tte>nTii*©T. H*«©*&?iiffl&BD'3"3. 3> 

h*-;H 3©Jgfi£»C«t-5TFT 3 0 *>ffi©B&« 
© * A < t £ m < Z. t ifi T * -5 . 
[0 0 9 3] 
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? >mmzt&i6km±\zi&tiLvtzmm& so i (s i i i 

con On Insulator) <b(^5. £7c, CI 
©<fc? D£fc>ii SO I £n?^. 
[0 0 9 4] fefc, .H*^-f 7f>^fflTFT3 0 
LDD (Lightly Doped Drain) «ifi«:*UT*9, it 
SS3a. &i£&&3 afr<z><Dnmz&Q ! ?.**)UtW 

i6a, *«ftSlaOliSy-7l« (V^XffidL 

io ddw i bjuwaaaFi'-r >mt (fw>«bl 

DD®«) lc. f^Il a©iSSSSV-X®«l d 
Mtf lCi§5i§K F >H« 1 e £fl*.Tfr>«. 

[0095] sjsg h u-r i e \zit. mguomm 

«@9 a©5-fe©*fJtS-r-5— •P55^i^$nTC»-6. 7- 
bSr/1 dtOECFH >«*1 c&tf 1 e 

f&?zfr\zfoCTffi?zm&<Dn§iimxi-ipgim<D\*-rt 

WOTFTH »fP&ga<$£^£^5 D, B 

20 ^©X-f7f >^TJb51$X-f7f>yfflTFT 
3 0tl/Tffl^e,n5It^^. r-?®6att, A 

©*Bt*»6*J*SnTt»*. ££$3 a, *f-Y 

tmmzTkxmimfmmmi 2©±fc«. jmmtv- 

«1 b-\©ZJ>^i7 F*-;U5£:frLT. f-^86a 

so IC, f-^S6 aS^21«l4ro±l;«, 

fcJB 3 BP.fliSeiii:Bi 7 «SntU5. -©i!5SS K V . 

S9 a \*&M& F K ><S« 1 efc«iKWK»«SftT 
Sil2B©iii^mS9 att, ^©.t'pll^fiE^n^m 

3mmnm.m7 ©±H»cR»6nT^*. f^, n^as 

9 ai«»*FH'>»*l e<h«, T-?86ati 
-©A 1 K^^iEi^3 b£|Sl-©#U-> , J3>K^^iK 

40 [0 0 9 6] @iX-f7f>^fflTFT3 0mfJl 
<te±i!fi©J:5KLDD8|ji£&0#. 
« 1 bRr/<Sigg F W >«« 1 c \Z*m&rt *><Df1 

hSS3 aS:V7 > i7<i:LT^JSgT?FI&E#)'f ^>^fT% 
SES^Wlrilii8ev-7 > Si;FU-1'>«l«S^ 
fiKT -5 -t ; P 7 7 y -i > m © T F T T & o T t> <fc t» . 

[0 0 9 7] ife. I^X'f'>f>i'fflTFT3 0Cy 
-FmS (^SE«l3a) $V-^-HK>WlbR 
r/1 eP B 1lCHS©^SBSb7 v c-»^y-h«|jg<i:bfc 

so *t, dne>©p B uc2fflet±©y-h«®^ESUTt)«t 
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;uy-hS*±TTFT£tMfirtntf, 

>ptZ< tfelf5LDDlifi^(W7t7 h^iUcf 
n«, H«C:*:7S8ii£{£i)£X£, fcfcL-fcX-T y^>^ 

[0 0 9 8] -flglcte. ¥3l&Ji 1 aO?** 

MMl a'ttiay-^Wl bfttffiaflEFlH^ ' 
ffittl c 'J :!»■«:. ft#ASrr5t->'J 

a >*«*-T J: 0 ft«oS*<fi££ 1 T L * 

5 <fc 3 ICx-^^ 6 a jit A 1 »©aE3ttttO&JR»K36» ■=> 
Mtntt^OT, '>&< ifc^ttJi 1 a©3^* 
JHBttl a'RtfLDDfiI*£l b, 1 cvfflAWjtOA 

[0 0 9 9] £7c, HtJBOck^lC. B^X-f -yf-^ifm 

tft 3 ooTffldicis, %\mtWk \ i ia<is:n-e>nx 

1>5©T. <hfc¥*#:B 1 a©?^*;i^*£ 1 

a'StfLDDMLb. 1 c ^©R 9?£©A!W£2!j* 

[oioo] z\<D^mmm^it, ffiBwrr&ttft 

HI 1 lt^ltl^feft, «±R»6lr»tt«Ta 

©H*K**LT*l:S3fc«ll 1 1 

©©5gffiB!3 b**£^i«t*. fuT, £*8l3b©& 

££KB*K£tt tx 1 #&#tt sttxij < «t 3 t-r -a 

£&<^. 

[0 10 1] £U:©«fc3&*JSSi$t>*fiSll© 

[0 102] S?\ A-K^5^*t*©3ta 
»«©»!«**» &'£*TFT7lHr*«l 0 &JBS 

7 JIB 1 ifcTa>&JHfc#J£-rft. 7*MJV 
^77^tC<tD. SgljgftBU 1 1 <DA*—> (02# 
SB) lC»jST*W5?*hv.;*0«:#jSU KL-vXhv 
^^^l/T^^^IMlfeiWJTiB 1 tlVf 

11X11 1 1 

[0 10 3] KlV»T, $1I«1 1 1 £Jg»5£L-fcTF 
T7HSS1 0(DSffl±IC, */^3"J>4fjfe, CV 

cmp «b^w&$M) ffiat'ctasfflutiii/ 
x» ¥*s<b-r*. 

[0104] *-©&. s®ri«FS<b$n7cfg i fintfift 

ill 2««ntTFT7HMl 0±JC*i^S-> 
[0 10 5] CdTffl^-5>¥^S->'j3>a«©TFT 



(10) 

tbmt&mtfMj&znT^ztmz. *^-r*> 
(h+) tfrnz-temmnE. lookev. k-xs i o 

x l 0 16/ cm 2|rxaA$tlT^-5. ftso-&t>-&ie 

tt. flOAtf, 3 0 0X:~C2mffl®Mm-?ZZ\ii\Z£'oT 

[0106] &ic, «o^toi*fcflnsa->U3>*«© 
as o to-a-sfiij ©BHbBi £ a •> 'J 3 > s * 3» b rc * 

io *6ii/'j3>a«'6TFT7Hl*'l 0*6» 
•5^*>*fc2«C©*«*«»2 0*C©#^3iSlCT6 0 
ft. 1 0 0 0 < CiBgT7^-;i/-rS^<!:JC t fc»P> 

•t£?\z'pu< tbm&nm\zft?T%imy(mi 1 1 
tig i »jtRK j: oas*± < jnnasnsoT 

[0 10 7] *BHbL-fc*iSa5''J3>Jitt. d 

eLT-£©B£J?£3~5 ymtLfeS. SSKPACE 
(Plasma Assisted Chemical 
E t c h i n g) mz£-DT*<DmmZO. 0 5~ 
0. 8 /imaS*TXy^>^UTtt±lf*^j*^ £ 
?L K -> 'J 3 > ± I C L 7c X t: * * -> -V ; U > U 3 > ^ 5& 
^dFLS^'J a >«©S«?x^5 1 >ytc«J:oTSAD^t)l+ 
Sffi±tce^T*ELTRAN (E p i t a x i a l 
Layer Transfer) ffilrioTfcf 5ut 

so [0 108] 7*h'JV^77-flS. I5/5 L > 

i^Xg^tCctO, 0i)t;^->(!)f«*ila^J:^ 
^gl a*iS)ffiK:3n^lSa^S«ffil f £J£J£ 

ra.- 

[0 10 9] ^©ft. tSE*tH*©*ft«tt*KJ:0. m 
3\Zvk-?&mt>Wf&2nT. TFTTHlfilO^ig 

[0 110] -7J. *t[6]S«2 0ICO^X«. 

««*«*riB»s'n. *2*3tiK2 3ia», mx\t. &m 

40 7f>yiiSiTMSn5. -^©ft, S£3t5tl^«l© 
Tjfe^t'JCiD, S3II^-rSl*^fi)t3nx, ^[6]S 
fi2 0*«Sn5. 
[0 111] ftftlc, ±5S©«kplc§S*^ fi £$n7cT 
FT7HSS1 0 t»[6lSfi2 0 EAIS 1 6*5 
«ki;2 2*i«®-rS«fc5H->-JH*IC«t0ft!i0^t)$ 

&«3i©*V7^ -y^tKS€:}i^bX^?>ffiAdt!S?l3 

nx m^sjf©iSSB5 o^Eit^ni. 
[oii2] M§k%m<D±#mm «±©«tp»c«fiE 
so $n7c*^iSJB5i©^r B gs©^«fiJt^0 8*5<fciXEi 
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9£#BBUTi$£38-r5. fcfc. 0 8te, TFT7H1 

2 0 <DffliJA>£ 9, B9tt, 24ft2ffi2 0 
£-£«>T*-f E 7CH-H' #t®@T&5. 

[0 1 13] 0 8»C*tiT. TFTTH'StSl 0 CD± 
ICtt. 2#*ffrgffi2 0<Dm\Z®?TWirtt> 

©gl3ig7tK5 3*<tS:tt£>nT^-5. ->-M5 2C^ 
«©«*fctt. x-^UBMBS&l 0 lS^Sifl 

0 2^TFT7H1«1 0 0— i2lC^oTl£tte>nT 

*5D, £MEtteMigiei o 4*«, z\<D~mz.mwtz>2 
[0114] *fc, v : -5>nmm®'& 1 o 1 £si®s^ 

E»Snfc5 s -^»K»illI»*»6BH*«#*«*6"r*J: 
^tCLTt)«tU. :ffi«l:T-^S6 a BttlC'BIb 

[0 115] $e.(C, TFT7HIS1 0OS5-52 

1 0 4M*'3!ft<fc*©U[»OE«l-0 5#18:tt*>nT 
*3D. II:, j^J2J.«)0 tbTOjB3«3ttR5 3 ©TIC 

«2 0<Da-t- BE©'>&< th HBSrlCfc^Ttt, T 
FTTU-fatSl 0 i*t[6]S*g2 0 t©raTt^W«I 
$t-5fc*<D^S^l 0 6#l£tt£>nT^5. -5-LT. 
E 9 tC^T«t-5l'> @8l:^Lt->-Mi5 2 tBlSI^ 

FT7Wlffil OlCSS^nT^S. 
[0 116] £LL©i£HgBCDTFT7l'-'f S«l 0± 

t>. x-^HiKWIfilUSl 0 l*3«tt/^S^igt!)lEl 

8&1 04$TFT7HIfil 0O±IClSlt-5f^t)D 
lC, WX\i> TAB (f-^-h;t-ff7 K#>x-f 
>^Sffi) ±K*SSnfcB»JBLS I IC TFT7U 

-fg«i o0^>a^icis^e.n7cS*i4^«7^;uA 
FTTWifii o©ajs4#a<tii#rf£Wcte, 

fll;Ltf, TN CMXT^K^T-f^) t-H. S 
TN U-^-TN) ^E-H, D-STN (fa7M 
+ t>-STN) *-F«©»«"E-K«>, y-VJ- 



1) 

[0 1 1 7] £UHMiL&.«ftK«tt. «Atf. #7- 

afl^Dyi^ (&tt£!£*&B) KBJBsn«>«£ 

fcte, 3ft©ijlSi)l ! RGBffl07'f h;^tLT 
< * n-f >v £ 5 7-^HMSnfcMO»M 

io ±.RmmMm-c*vtz£?\z. *tfaat52 oic 

2jg?£B2 3©^J*£nTV»&lMiSi®SS9 alt^fftt" 
*f(6]g«2 0±£BnLT<bJ:fr». CWJ:5lc:-rn 

tc 1 a 31 1 f@»J&-r-5«fc -5 fcv-f £ ni/>X^MLT 

t)«kK z:©«fcair-rn«. ASOt©*7t5ai^£fi±-f 

*HS]Stg2 0±IC. MS^roJSSf^WffljS-TS^SS: 
[0 118] a±RWLfc*«»KK*»5*aSl«-T 

», '&&tmm\zAtoftz*ifam&L2 .o©«*6Xttt 

5CitLfcA'« TFT7HM1 0 fcJB 1 B^Bt 1 
1 1 £!9:tt-C^-5CDT\ TFT7HIS1 0©»e> 
30 A*fft£AS*U *tfiS«2 o omfr 5 \z 

la'S^LDDffiUlb, lcWAWtSCtS; 

&-5„ ^CIT, TFT7Hlffil 0<DStS(B!l 

-?<DKM%:ffi&.-TZ>1tito\Z. SMESlhfflCDAR (An t 
i-reflection) &m2 tltzUyt¥& : £:ftl& 
laSLfcO, AR7^;UA€rftS0^tt^^S*^ofc. 
b*^L. ±I5©^MJB^T«, TFT7WM1 0<D 

yLDDSUlb. 1 c t<Dffl\Z&im%:1&l 1 1*^ 
fiE^nxwtfe, z:©J;5f«fARam$n7cii7t?a 
■^AR^W^ASfflt^cO, TFT7WII1 0-5"© 
t>©£AR&SL7ca«£&ffl1-£&g* t 8Kfc5. fif 

ztzux^moteowmiz. r*, ®«uc«to. #@ 
&7.7*)v*\z&K)mft%i&VT. mm®mzfo±2 
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[0119] &tz. z0^otmF B mm\zit. nvym 
b i t*?)imMi t laatRi i i&m*. 

3fc»€*T*«^«»tt£K#*fcRfflTS*«ft8R 

£T3-£#T£5. SO ia*0*T6*TO 

RttKASR&'rs;: 

[0 12 0] rttto*. »l«3tRl TFT7 
WfSRl 0iIfM7f>^fflTFT3 OtOlSJC 
I£tt£>n, H**^ •yf>^fflTFT3 OA (¥##1 
lafl) CAU7IB 1 Stt5fe<OT*SCD1?. ftl 

wi i mi«K*e^isi 2©j§j 

fiJc^, HR*-f 7f>^fflTFT3 0*»lS-r*IBO7 

juffla«o5tjaffia€ff-aT.t>, itsiaaaso&s* 

SWtH«CDiBT*5^^JHM 1 1 a{W 

T^-SdtlCfcO, ^*MM1 &RlRMIfiMtl 2 

£©R<tR*©5B£a t aiW2*'i50T, **;wrm 1 s 

3fcttROttT*H>Jh"rft££*«T*, ffll^Rl 1 1 

[0 12 1] HftKiD, RjfcttROBl^, T 
i fe£©tf8T* *;HM 1 *mi&tZ Z. &*<RTtt&& 

[0122] ft 1 jfiftIR lllli ASfflSlc J: 

*»tttiBottT*«*i;K:<<» flEnfc«3ttttEs*-r 

SOT. ft*©2;ftR£lt&LTKJ?£&<T£;i<!:*< 
T**. ClOClilCckD, ^JfeOjg^Kiit^bT, ft 

Irani i ioi«imefc:*»t«x5/^->^ra*« 

■J-*RfcRjrr*RR*-~yy h©J£ifr:fc«fctf#7.*© 

«*ttt3i»*ct*«Te*". nixRi i io 
±ic»»ar** i Jsra«eaR 1 2 swai/TTeft-rft 

[0 12 3] ftligftRl 1 1 fc*V»T, A*'J7 

JIB 1 6»ricr*W»T***»jft4JRoa*ft6«b. 

J: D-HB»a3fc**afttttB©«Ta«£i;fc< ^ft 
1 23(011 1 ltnct*<T$5. 
[0 12 4] /*JHIMUif{|8T4«ffT»« 

WttSCiT. £9HIS3fcttRfc«nfc}Sl«3fc 
Rill tT5Ct*«T*6. 



(12) 

•<» 

[0 12 5] t<IC. AUJiBUMt^J, 
WS i. MoSi, TiSi. CoSi. CrSi ©lr> 

o, WOHfn*>ttfc«^. A"J7JB*»R-*-**m 

nU7IB 1 t^5-;HMl &®ttttoairM:8 
Hr*^hW^3&»««ian, MU71Bli^^;HM 
1 £©BS&a<£jrr5©T» *9)VMU 1 SrJBfi&LTtr* 
10 5im#RRft£*^fc*£fc&«fcDHi»*WfcMltt' 

T*«£UKO»Rl«3tRl 1 lfrscitfT**. 
[0 12 6] rtUTlB 1 t^i'MMl toil 

«*«ftj£-r*oT, ris^ri 1 11c. mm-Ju-tx 

OIo]±$«^5J:i:*«T#4. 
[0 12 7] 3 Sic, ;t'J71B10if*. 3~15 
Onmtn^iT, TFT7WSS1 OCDfiOi^ 

ffinfeftijg^tRi 1 itr*ct*»T*«. 

[0 12 8] ^^;HMl©Kf5, 10 

~2 0 0 nmttSCtT, TFT7WSS1 0 OR 
OiA^l^fijt^Sittt:. +£&R3fcttR*« 
AfcfcOtfcD, ±9HMHifcRlR#Rl 1 lit 

[0 12 9] [ft 2 ©§Hffi©J{2Si] J^T. #fE8J©ft2 
OHJ6O^ffi^04S#S8LTIttWTS. 
[0 13 0] *RM»*#±a$Lfc*l ©*»©»»£ 

ftljgftRl 1 lfcftAT, TFT7HIS1 Offlfc 
A* 'J 7 JS B 2 **R £ ft. A 'J 7 JI B 2 ©± K * * ; WB 
Ml#R»t&nfcH4 lR3fcRl 1 2*««*& 

[0131] ±iBO <fc 5 »C*HJ6^®**ft 1 OHiSO^ 
JBlR3fcRO*T**OT. 04 
Ktt, TFT7W8«<J:ftlig7 l eR©*£0jKU ft 

*. 

40 [0 13 2] 13 4 lCi5le>T. ftm Oti, TFT7U"f 
SRl 0 uCTFT7Hiffil0O± 
Ctt. AU7JIB 2 £AU7llB 2©±KRttSnfc.* 
^«M2i*6W*l JgftJIl 12]fiiRtt&nT^ 

[0 13 3] COftliSJtRl 1 20/t'J7BB 2&<k 
Tf*9)VmiA2\*. ±&Lfcftl0$ROJ8R£*Ufc 
R1R5KR1 1 10;t'J7lBl«J:W^IMli 

ra«o«^j;r;RjsiT^sns^t^»sbi». 

[0 13 4] dO«te>^JSSgS$SSjfr-6IC«, * 
so S£8«, A-H»7^**5WTFT7V-fi 
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SlO^fflSU *<D±mz. Wy9\Z&9* A'J7 
IB2t^^JHM2t$T*?>lil:Mt5. -5"© 

jbi tra*o*ffitt£ic±o, TFT 
7HS«i o^ffjsns. ssic, fti©ni£©j& 

&£R<l©#J£ft«i:l::ckD. 2 0 AWtfLZn. 

TFTTU'fStgi o tasD^^^nx, as&gBts 

ft<b. 

[0 13 5] £©*fi£Bfc«A.&ftTlr>35Bl«3ttR 
11211 A'U7iB2$lrt5t>C9T^I)(DT, ftl 

;PIM20;t<J7§B2fll, ■Tfcfc> , 6TFT7Wf»B 

i o«©«sa«K*{b£ttfc&a<D£. a*'J7@b2^ 

»M~?«®T. /^JHM2$MLT^Stt^« 

^t*iT^, anac^Mi 1 2 <Dmyt&mzm&-tz>z 
fc#-e.**. vtztf-ox. /^;HM2i:, ttftfcaot 

£ U 5 H i: tfffilB t«toT V>fc«S*««T« - 1 &*l 

-fSftl fi^Kl 1 2 ite-S. 
[0 13 6] *£tt&tt©ftil£Bi;i. A*'J7IB2i 

[0137] [i3 (D&mowm aT. *%w<om 3 

[0 13 8] *£tt#*a*±ifibfc*l 

ft 1 jgftR 1 1 1 tftAT. ^^JHM3*t2I«DA'J 
7IB3. B4©RfllCl8:tte>ftTl»50 5l;:*Tftl>6 

3tRl 1 3^fii^.e.nT^^i:c:5-r$>s. 

[0 139] ±IB©J:5IC*^JiE^tCfc^T ! b, ftl 
©*«©»tR£*fc* <h H 3teft 1 jgftR©#-Tc&5© 
T» H5Kte, TFT7U-fg&<!:ft li£ftR©^£0 
SU ftl ©|l!S©^<i:|SI«T*^ffi©gf»»COt»T 

[0 1 4 0] B5£&t>T. fHyl Ote, TFT7H 
StRl 0^LT^I>. :cDTFT7KlilO©J: 
fctt, n«J7iB4t, A-'J7^B4©±tClS:lt^n^ 

y^;ueM3t, ^^;HM3©±ic^ite>nfcA*'j7 

BB3£7j>Sft-Sftligftgl 1 3#18ttS>ftT^3. 
[0141] ^©ftligftRl 1 3fflAU7lB3, B 

1 1©A>J7JIB 1 <hl^«©ttf*TJ&J«$ft&;: 

AU7IB3. B4li, ±>Z&L.fc 
^l©HJS©^SIlC^Lfemi £%R1 1 1©A'J7JI 
B 1 i^«©RJPTJ&fijc$ft*;i<ha<»£ 



(13) 

24 

[0 14 2] J!OJBl«3tHl 1 3<D^^;i/SM 

3tt. ±JfiLfc»lflD*160»jBfc*L&J|lljS3itl«l 
1 lffl^^MMl t !*]«©**&*$<£ tfRJPTJgJifcS ft . 

[0 14 3] £©J:3fc«««B£HiiT*K:«:. £ 
r, S£Sffi, A-K»5^5WTFT7HS 
£10£JBSU -tOD^ffifc. X/ty£r|cJ:0. A*U 7 
IB4, ^^;HM3. /t»J7«B3STa»&HKJBJS 
*-©&, ftl©^i£©^§g£II]ffi©;£i£&<i:i;:<k 
io 0. TFT7Hifil0*SM$h4. ££>(;:, ftl 
©3Mt©»«tB#©*tt3a:£fcJ: 0 > ' ttfflSS 2 0 t5« 
J&J&£ft. TFT7KIS1 o taso^frSftx. i£ 

ngstsft*. 

[0 14 4] £©«BSBK«*.&ftT«r»*»l*#R 

I 1 3C*3^T«, **;U1M3j&«2JI©AU7JIB 
3. B4©MlcSESnfctt»4:fe-3T^*«DT. $ljf[ 
3fcfl*l 1 3 fcjgtf LfcafcfcSfflSSfraTt). 

MM 3 © T F T 7 l"f Sffi 1 0 «fc tfT F T 7 U-f S 
iio fcEk«<0P«®S®A«»*fb£ttK:fc*©*. 
20 AU7IB3, B 4*iJflJ$iJ-r-5©-C, ^?JHM3 4i 

3tKl 1 3©jg^14«g*«S«-r^ridiT#S. Lfc# 
oT. ^^;USM3IC, ffiftfcjgfttttig£*rLTt>.575< 

s. z<Dtztb. «nfcas3tttiBS:*"r*JBiaE3tgii 1 

3 £&•£>. 

30 [0145] *£l&§?ffi0ttAgBU:. -hf2©ft 1 igft 

II 1 3**«*SftTH*©T, ftlSlftRl 1 3©jg 
3fctt«*»F+#T» S c £ fc«k U - i> ttaS*<«fc 0 - 

[0146] [ft 4 ©Hi£©^$g] StT. #^9<l©ft4 

[0 14 7] ***»JB*«±JeUfcJB3OSIJfi<0»»t 
gft-StCSte, B5fcj*TttilgBfcflM.5ftTt».& 
ft 1 JgftR 1 1 3 ©* ^;HM 3 ICtt*T, 0 6 K«T 
40 3S^ii©^^;UBttfct^5T*^ < , 

[0148] ±e© <fc 5 \z*&mm&tfm 3 ©uss©^ 

J8tJlft*iw*tt, fti j&7tR©*T&£©T, 06 
ICH TFT7U-<a*tSBHE3tBlO**H«L. 0 
5£*T*3©£«©»»£BI»fc. ftl©^JS©^S8 

tisieiT»5ffi©a5»(ct?i>Ttt^B&-r*. 

[0 14 9] B6iC43V>T. «F^1 0H, TFT7H 
IfilOSSl/TI-^. :OTFT7KSfilOO± 
ICfJ, AU7SB4. /^;HM6. ^^;HM5, / 
* ;H M 4 . A 'J 7 € B 3 WTfr 6 HI »C 83 it 6 ft fcft 1 
so JS3tBl 1 5*t«»t6ftT«r»*. 
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[0 15 0] /^;HM5H jgfttt£*Tf 5*>©T& 
WKli, T i N II £ D 3; LV>. 

[0151] zcofnimytmi i 5©/^;hm4, m 

5. M6<DIB£J¥©£H-te. ±3£bfcJBl©IMfi©»IBK 
^Ufc^liiTtfRl 1 10/^HMltP5«ClWT 

[0 15 2] HOJBlJBftlRl 1 5©A*>J7BB 

%K'l 1 3C9AU7IB3, B4£|WU*©*m*5cfctflK 

[0 15 3] S&fc, AU7IB3. B4^Mt5tJ 
LT, WS i, MoSi, TiSi, CoSi CH> 
1*n*»«rttfflU. 3K^W/i , ;HM4 > MS. M 

LT, Ti, Mo, Wtfnvfn^Sr&ffl L, AU7BB 

3, B4fl9t(4e-rs^^jnBM6. M4£j£firr&# 

[0 154] dO^i&ttSgafcHjS-rftfctt. 3; 

ffilOSfflfL, 7. Ay* Kit), A*'J7 

§B4, ^^JHM6, ^^iHM5. ^^;PHM4, 
;1'J7IB 3SrT3i^Ji{C^fie-r-5. -?-©&, 

tt©»«£H*©#ftfc£l;:.kO. TFT7HIS1 

mtamzzo. »si*«2 o*«»j5Ksn. tftth 
s«i o t&so^fcsnx, i^isit^ns. 

[0 15 5] £©& B B B gBi::e*£nTi>5SgijIftl& 
1 1 5KiSlr*Ttt. *:?;HfM4, M5, M6#2jl© 
AU7@B3, B4©P B 1lC«£ftfc#®<>:&oTt>-5© 
T, *ljB3t«l.l 5S»lSbfc«fc*iaffla*ff'3fc 
«#. JB3©2M6©»»£ra*KLT. JB1SKK1 1 
5©Jl7ttt«E^5t«-r«.dt*tT#^. IfcA^T, & 

nfcSBttttg****** i aatK i i st^s. 

[0 15 6] AU7IB3, B4*3«fctf*:*;UJI 

M4, M5. M6©H^#£5rta©T, J6 1 jBttflt 1 
1 51c, ©jg^n-tx + ^D^aJtCfcS^^-y^^fB 

[0 15 7] n'J7IB3, B4S»5tt 

»tLT, WS i . MoSi, TiSi, CoSi®l> 

?nfrz&mL. 31*^S4/^jhm4, ms, m 
6 © ^ +*ic{4a-r •& > *;w®m 5 £ ^fig-r **m t 

L-T, Ti. Mo, WO^-fn^Srffifflb, A'J7JIB 
3. B4<BdlC{4B-fS*:5'>>HIM6, M4£«2firf£tt 
&b L-T, +ifcK&S^£**;l'BM5lC(£fflLfc*m 



(14) 

Og^<b^©l^ffifflLfc«^lC«, &B©$H4©&ui:: 

a<«fco-B£jrf£©T, **)imz 3mffi7&t?zz\ 
[0 15 8] $e>tc, «0fctt©**;HT 

S-5^^;i'@M5<Dli^7.-f ';f>yfflTFT3 0iH£ 
ftS&iRtt© ;* * T& S > * JPBM 4 TJgfiJc L T t» £ 
©T, /^;U«M4fCAttL/t7 , d«BiiRSnil^7.'f y 
^>^ffl T F T 3 0 tCKttS-tfS Z t ttfcl^. 
io [0 15 9] *?)im\t. TFT7KIS10 

flteftRiRtt© ;* 9 ;HT-$ 5 ;* * )IM M 6 TJgj6£ LT 
U5©T, TFT7H S&1 OflW^AWSnsftfc 
©iR-r-&C:«t^T-t-5. dWipIC, iS^7>'f^f i >^ 
STFT3 0 ©ft U 9«JA5ff§ l Sftgl 1 1 
Sf?Z>ZttfT"£Z>. 

[0 16 0] ZZlZ&ft. ft©JRtt©/5';UBM4, M 
T#S. 

20 [0161] #nj6^sg©i«jigett, m i mytm 1 1 

d«3FH-»T* * Z t \Z J; £ft U - ? mSiE** «fc 0 -BfS£ 

lk<<, -j:bai*ft3ii6«[**-r*«TiMia:^fcffji 

iCffifflT^S^BlgHtf *dtd«Ttr-&. 
[0 16 2] fcii, ±5ELfcfK B igB©0!llC*5^T, ;* 

^. . 

[0 16 3] £©*5tt*l«3fcRS«*.fc*«81IT 
«, ^^M©TFT7WSffil 0{S!ltC|gtt^n^3t 
so S«tt©^^;UBM6«C«fcl9. TFT7L"fSt£l OfflJ 

T, I^-f,7f>^ffiTFT3 0©ftU-£*£<fcD 

[0 16 4] ijjBL^^UgSW^JIC^^T, Sg 

lig7tK©^^;HM6tt, ^fi£Lf<t<Tt>«t^. d© 
.t^^SSaJCfe^T'b, i£ft14©**^BM5©® 
^yf>^fflTFT3 0ffl»C^©iRtt©^^;HM 
4*^eESnT^«.©T, ^^;UBM4tCA»LfcJttt 

©iRsna^T.-r 7f>^fflTFT3 oics»'a-a-*.c 

40 t7l^«C<»SL^. 

[oi6 5] [msonmvmm] ktf, *%bj©^5 

[0 16 6] ^USS^SI^i^L^^SW^igro^t 

s^*<hc5«. BSK^-t&ngfiicfiiAe.nT^* 
mimytmi nicftAt. 07ic^-r«fc5ir, 

IM3<DTFT7HS«10fflt5MI (07IC43^ 
T±{W) IIIftltf>nfcA*'J7BB 5A^, ^^JHM3© 
TFT7H SSI OfilJ (0 7Jr*3UTTdI) KKtte 
flfc/tU 7IB 4 ©fflolt^i'^BM 3 0fflItS8o 
so T, TFT7WSfil0±l;JIUJLTM$ntH5 
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[0 16 7] ±C0J:3IC**«»***»3©|I160» 
£1 2lftl8l©*T&4©T-, 0 7 
lltt, TFT7WS«i:!i!l)g7 , i:B£©^£0*U B 
SKS-rfcSOgMOJBffiiHafc, fg 1 ©H«S©^a8 

[0 16 8] 07C^HT, nm 0«; TFT7H 
IfilOiwlT^S. u©TFT7KISl 0 ©±. 
Ktt, /t'J7!B4t, AU7BB 4 ©iKtStt 
^^JHM3t, ^?JHM3±tnU7lB4lIi io 
^^;HM3IIIIt€aoTTFT7HS«l 0±K 
JfffiUT»j£3ftTV»*/*y-7JiB 5 tfr&fcSSSl* 
3tJB 1 1 4jWR»'*&nTH*. 

[0 16 9] HOfBUSJfcRl 1 4 0/VJ7IB4, B 

SLfe^lMIl 13fflA'U7lB3, B4i5i^ 
*;UBM 3 t J:t;BtffT»J«*n« d ttfi 

[0170] ^©j:5ftiaEits«*«J6-r.aicr4. * 

1*. A-h^7^e.i45TFT7Hl 20 

SlOSrfflStU *<D£M\Z, 7.A >;/ Id «fc D . A'J7 

7* h'J icfcD, KiIXI'i 14©/^- 

*££#UT**Jl'BM3i5j:tfA'J7BB4£X<;/3 1 

M3£«fctfA'J7BB4;J>£ftSBI£S5J:-5l;:. 7.A 
y$>t%Z.t\Z&K)s ^^JHM3±t^?;HM3i 
ItnU7iB4fflSi£S^ TFT7HM10 

±»'3ffim-rsAU7BB 5 s^t. ad 7 30 

BB 5(DTFT7P-fS«l 0 ±f;:3£|iiT£SB#©-5 -fe 
sfcttftg^fc?* MJV^77^ KiOXy^^-f 5 
dtlcJct). H7fcjSbfc*l»3fc*l l 4#»ritSn 

0, TFT7HSSl0*5MSn5. S^lC, £1 

M$n, TFT7U-fSt£l 0 tte0St)2t\T* m 

[oi7i] ^ottAieiiii«jL&nTD«]iix%ii 

114IC&t>TI£, ^^;HM3^210A''J7IB 40 
4. B 5®Mfc«*nfcttJ8fc&oTlr»*©T, £121 
3t«l 1 4 5r^fiEL7c^lIili^S$:fi : ^7c«^, 13 

[0 17 2] Sfcfc, A'J7BB5*<; ^^;HM3± 
£ A U 7 B B 4 ®J S £ * * ; V B M 3 « jfi <!: £ S o T T F 

IC, A'J7BB4#, /*;WBM3©TlC}gl££nTH 
£©T. /^;HM3i^. A'J7BB4 33j:tfA'J 
7BB 5IC«toTH*n/t«SltSn. mi jg^Kl 1 so 
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4£®J&L£&KitS}S$!lg£fTO*:«£. **;UBM3 
©±B, TS, *±tf«iB#»*<t£»i:fc5©£Bil: 
T?)^t^T#. ^^;UBM3^»fiELTU?>«^^K 
*<fc£ttfcfc* £ £fcgBT5 jM£tt«©«TS«k 0- 

«&£WTssit i mxm 1 1 4 tfca. 

[0 17 3] *Hlli«SC9KASta. SSiaS3tBll 1 
4lS»lA.6nTl»4fflT. felXXlll 14©Jgftttfig 

[0 17 4] ft*, ±E®K*Sai:43(r»Ttt. fi3tR 
tt, »5©SIJfiO»»k:*Lfc±-5fc. A»J7BB5i 
TFT7H1S1 0iC5Hl:, *^BM3 <hA'J7 
BB4£/S*t£tt£nfcfc©iT5££#T£5a<, 0 7 
l:St^^HM3t/t'J7iB4 £© 2 BlCftAT, 
JBl~»4©|^JfiO»SBfcwUfcJBiaE3tBII 

ii, 112, 113, 1 1 5^ia^e>nfc ! t©tUT 

[0 17 5] £©«-&, SSliSftBSl 1 1. 112, 1 
13. 1 1 5±£<BSffl£:A*AU7BB 5»C«fcoTat>n 

t> © £ ft o . * * ;m s # ric lt ir> * *m*UK*ft;£: 

[0 1 7 6] *fc, 5i«Itf$n5« 
-KM:. H*^-f 7f>i/fflTFT±. B*;^ 
v^^fflTFTiT 1 — *»fc©M©Bfcfc»J*UT%> 
«t^. E © J: 3 iO-Bi® 
i5?7> -f y > ^ffl T F T ^©^©jt A £ RF < C t #T 

4. 

[0 17 7] ±E©*MBBffi©«fi««fc 
fflnttfftSo-Wil/t, a«*l!*3K£«©*J*lc 
■P^T. 01 0**HHl/Ttt?W4. SI 0C*WT. 
SW^S^SS 1100H JbjSL&«IMS«€ 3<@ffl 
«U ^*RGBfflOj^r B SB9 6 2R. 9 6 2 G&tf 
9 6 2 BtUTBV>fca»a!*ftS«03t**0«*«l 

gg9 2 0t, RR9!%?S9 2 3*«$/B$nT^ 

2 3*»6m»*ft*3t3tEw** (r> , Hi (o . n 

(B) K#«T*fe»**R£UT©6»ll3G**9 2 

4t, ftfejtmR. g. Bs«wr*icn#atu'T© 

3"305-f hA*;U-T9 2 5R, 9 2 5G, 9 2 5Bt. 

o ©«snffi^ai*-r4a»^a«i: Lx©ai* i^>x^- 

-7 h9 0 6eftX.Tt>«. Sfc, »fe3t*B*»lSr 
hA;W7"9 2 5BIC3?<3I^^9 2 7$:t>{i^T 
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[0 17 8] n-MKX&lk* 2 3te, 2o©U>X1K 
9 2 1. 9 2 2 tR»5 7-9 3UIATfct3, SI* 
S7-9 3 1 £&A,T2^©P>XtK9 2 1 , 9 2 2# 

ax-r*#»icE«<£nTir»*. *5-B89i3t¥*9 2 3 

02001/>X1S9 2 1. 9 2 2(1 ^tlfnv h 'J £ 

«*9 2 0*»6US»Snfc3t*tt, JBlOU>X«9 2 
1 ©Jg»U>XfcJ:t>T«R©W#3fc3|[K#mSft*. 

fLT. ILft£>©a$?T7fcjfcte. g§2 ©1^>X«9 2 2 © 

^1&U>X\Z^X3Z>(Dy-( b/W79 2 5R, 9 2 
5G. 9 2 5 B#jfiTfiS$nS. tt-jT. 

*JR9 2 3*JBlr>*;i£l;:J:?>, KiS£B 9 2 0 #ttl4t 

t>, 3^©7'fh/tJl'y9 2 5R > 925 G. 925B 

[0179] &&ftmyt¥% 9 24H HmBMjr-i v 

0-f 7 i'S7-941t, *BM9< fU^yZS.?- 
9 4 2i, K»5 5-9 4 3*6*)SSn5. * 
ItSM^'f i'O'f 7^57-9 4 1 IC&»T, JfcSEWKl 
t^nt^S Jfc B fe«k iX^feTt^ G jW» ft KKIt 
Sn. i^5tify-f i/O-f 7^57-9 4 2©ffliJtC(6]^ 
5. iM$RB:057-9 4 1 SaabT, &#© 
EM5 5.-9 4 3TBftKE»3ftT, 3&6ftSER©ffl 
HBB9 4 4^e,7UXAa-7 h 9 1 0 ©fflflKtiittSn 

[0 18 0] &\Z. »EW^-f £7Df .^55-9 4 2 
IC&V>T. flSIt^ y£35-9 4 

©-^HftlCEWSnX, #fi? , d3fcG©LB&tg$9 4 5*> 

i7 = 5-9 4 2^®jSL^:*fe7 , fc^B«, WfiTtSCB© 
ffl»«^ 4 6*»&*3fc*9 2 7©flJfcUittSft*. *« 

ft#*9 2 4fc;t3»**a&3fc3|«DajW«9 4 4, 9 4 
5, 9 4 6*;^re*jo*«K«L<&ftJ:3KtweSft 

[0181] fe#g§7fc#& 9 2 4 ©#fe, i^feTtmR . 

G©aiwa59 4 4, 9 4 5©m»«ici4, ^-n^n^Tt 
»UiW«*»6ffi»ufcsPft, »63t*R, g«, ^ne. 

©»7t^>X9 5 1, 9 5 2CAWUT¥fTftS*l*. 

[0182] z.<D£o\zw-mt2ntzm&. &&tm 

R, Gtt, 7^hA;^9 2 5R, 9 2 5 GClAttL-T 
cn<E>©?£.ff.g@«, ^FS^©i21b*aic«fc^ 

THftinicjstT^'f nt. erne* 

fettJKBtt, *3fe*9 2 7«M,T»j£;-r*5-r h/W 
7"9 2 5 Bfci»j&»ft, HCKfctvr. RHftlCiiBflMIC 
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*UTSgn3o*«sn*. in. hA*;uX9 2 5 

R, 9 2 5 G. 9 2 5BI1 *n^*l£ &£AlttMB3fe 
¥g9 6 0R. 9 60G, 9 6 0Bt. ttttflMI3fe¥§l: 
9 6 1 R, 9 6 1G. 961Bi, Ctt^fyjIcEBS 
ttfc*flSB9 6 2R. 9 6 2 G, 9 6 2 B 

[0 18 3 ] &t£&9 2 7tt. #6ftSEB©Hilf«9 4 
6 0tb««irEBUfc*3tU>X9 5 4t, A»«E» 

5 5-9 7 It, tB«®JSI*5 5-9 7 2 t, cn£© 
io E»5 5-©MKE»Lfc+IHIU>X9 7 3 t, 71* b 

A*;PX9 2 5 B©?BiJffliJt'E»bfc«7tl^>X9 5 3t 

WfeTtifcBli, *3fc*9 2 7€rfl-l,T«EftgB9 6 2B 
K**»nTSMIStt*. #S3fc3K©3fcttfi. T&tofc, 
3t*W©Hi»«*»6#«aS«9 6 2 R. 9 6 2G, 9 

6 2B*T©iEII§ttWfe7tJrB#«t>g<&9, Lfcflt 

or. «fe3t*©3tatiMfea«*t>3Ktt*. ua»u m 

20 [0 184] #7-f hA'^9 2 5R, 9 2 5 G, 9 2 
5 B^jlcT^iiSnfc^fiTt^R, G, Bit 
XUXA9 1 OtCAfcfStU d^T^StlS. 
T, CCDfi^'JXA'S 1 0Ci-oT^J«4nfc3fcl« 
awV>Xa— y h 9 0 6 *rfl-LTBije©(fcfik:**» 
Dll 0 0©«BKit*i9:»Sft*J:"5K&:i>TU»S. 
• [0 1 8'5l *^Ttt, -«ftSI«9 6 2R, 9 6 2 G, 

9 6 2bich TFToTmizi&ytmtfmiznT^z 

M$SSI9 6 2R, 9 6 2G, 9 6 2B»8 
©SW7tlcS^<?KSXDvii7^rt©SI ; t7l£#*tJ; 

jo skims. 8»jfca*aa-r*R©TFT7K»s©a 

H*»6©E»3tt. te©jRSSB^6.mi*U^trSi*Jt 
***&#lfc»*T< *««#©-»«*«. BIDtttLT 
TFTTHISOfflA^AWl/Tt), H^mffi©7.-f 
y ^>^ffl©T F T©^* *;PK*fr*B.3tt*+a-lCfT 

&\zh, ytv-irnmimsiWzK^nTm&tTzz. 

[0 18 6] /hSMbfcaLfc:/"JXAA=y.Mfc 
»»3fc**KJflHTt>, ^?SSSe9 6 2R. 962 
40 G, 9 6 2 BtX'JXAi-7 h £©fi8H*5t>T, M0 

7tssitffl©7^;uA?rsuiiEMb^o» ^^eirsc 

7tK±ffiS^JSLfe0T-5C:<J:75^gtf«tS©T> «p£ 

[0 18 7] *HSS^SIT«, MOTfclCfcST 

«ASSiciSttKQ3i£B&Jhffl9«lGL^4l^g!9 
61R. 961G. 9 6 1 ^ 9tttt&< Tt><J;t>. 

ttlrtt, -*©{§7t^S9 61R, 961 G, 961B 
so ttXUXAa-^y h 9 1 0 IIIA O^tt, te^©<i7t#© 
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9 6 0R> 9 6 0G, 9 6 0 BlZmft\s>X9 5 3 . 9 
4 5, 9 4 4lCftS0(*lt-5>^t^oIfiETS-5. w©«fc? 

i&g±# £ Z d £ *<T # i . 
[0 18 8] Sfc, 0*£«B§T •Sd*. ifcSSStaft 

«B£a»*R£©MKaa*©aa«S?>i&tJ££fc >o 

ftg«©S«±*lcJ:-&a»«5£BI!i< , .i:i*«T*S. 
[01 8 9] 

a«is*«fTfenTt>. aaa»©*»j«©a«a**fc 
ttaa<t£4&j&»&fc<&-/tu 7 a a*, **)\>m<Dmi(&&. 
©ss^saa-rsoT, mftm<Dmyemmzm&-rz>z. 

ft. *aa^y3>j&»&fc*¥*#B«:#-rsa^©>i6 
v-$mffio&±tffflK i 3nz> : b<Dtts.z><D-c. soi 

[0 19 0] *«9i©m«3t*S«*J:^« : f«»». 
[0E©fS¥ftta91] 

[01] aA£a©-atKatt£&it«B*aaB* 30 

a*. eaacMMBEBBT**. 
[12] aaaao-^aaatfeits^-^a. a 
si®, aaaa. i«§«$nf:TFT7i/^i 

«©ffi»«T*«»©BB»©¥BHT*4. 
[S3] 0 2©A-A'ratS>5. 



tS4] a|c%Q©«a^aa^xa<Dtt<o«!i«K« 
t* -5fc«>©0T&*. 

[0 5]. *Bi&©mft%¥BBass©«©ff«R9! 

[0 6] *^^©mm^*gaffls«©te©^j^mw 
[0 7] ^cAQicDaft^aaaxiKottoM^Kn 

-f5fc«6©0T&5. 
[0 8] «fl«R©-a«»Rfc4M**TFT7U-f 

aMte*-©±fcaasftfc#aaBB£#fc«iR]X«© 

[09] 0 8©H-H'$r®0T$>5. 

[010] mgk%imzm^tzm?m$§<D-mT'&z>& 
aaaaaa<D«aHTa«. 

[011] *»9iO«3ta©E«©tt**^y^rtT 
[012] 0 1 1 ©¥®0T£3o 

[013] *«9i©a««©sa©tt***«±#T 
[014] f£a©aaaa©aaan©aa«jB«« 
[aa©Ri»] 

la- • • ¥3$#Ji 

la' - • • f^^jua** 
i b • • • <gaav-^< 

l c • • • (sa« H W"f : 

m 

id- • • aaav-*a« 

1 e • • • i^aS H U-f >R« 
10 - • • TFT7KSS 
11a. 1.1 1. 111a. 111b, 112. 11 
3, 114.. 115 - ■ • ff 1&%R 

i 2 • • • aiana** 

Ml, M2, M3. M5. M6 • • • *9)l<m 
B1. B2. B3. B4 • • • JVJ.7M 
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